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REPORT OF THE RESULTS OBTAINED 


ON EVAN HALL, BELLE ALLIANCE, SOUVENIR, NEW HOPE, 
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| EvAN FIALL PLANTATION, 
f ; McCatt P. O., La., June 16, 18go. § 
. 


To the McCall Bros. Planting and Manu- 
facturing Co., Limited, Messrs. E. & F. Koch, 
Leon Godchaux, Gen. W. P. Miles, Messrs. B. 
Lemann & Bro., and Lemann & Lum: GEN- 
TLEMEN--It affords me great pleasure to hand 
you herewith my final report on the crop of 
1889. Said report includes both field and 
factory results, and has been made as complete 
as the data at my disposal have permitted. I 
also desire to sincerely thank you for the facil- 
ities which you have given me to carry out this 
work. 

To my assistants, Messrs. Chas. R. Gaines, 
C. A. Hartwell, Richard Short, C.S. McFar- 
land, Walter B. Wiley, and, last but not least, 
Mr. Clinton Townsend, I desire to express my 
thanks for the manner in which they have ac- 
quitted themselves of the tasks allotted to 
them. Yours‘very respecttully, 

Lezin A. BECNEL, 
Chemist. 


Crop of 1889, Evan Hall Plantation. 
PART I. 


FIELD RESULTS. 


It will be remembered that the cultivating 
season of 1889 was an unusually dry one, and 
that very grave apprehensions were accordingly 
entertained as to the general result. Contrary 
to general expectations the result in tonnage 
per acre exceeded the most sanguine estimates 
-made just before grinding. © 
The data relating to the yield of each cut 
separately show very interesting differences in 
the results obtained on the lands worked on the 
“ gang system ’’ for account of the plantation 
proper and those obtained by the different 
**tenants”’ on other parts of the field. 
It is very unfortunate that our statistical sys- 
tem has not as yet reached that degree of ex- 
*cellence which would permit of the classifica- 
tion of the different soils according to their 
natural fertility and chemical properties. 
Proper analyses of soils and fertilizers would, 
in time, be the best guide as to what special 
fertilizers should be used and in what manner 
they should be applied to the different cuts of 
sandy, mixed, and stiff land. 

While fully appreciating the disturbing ele- 
_ ments of different climatic conditions, relative 
excellence of stand, condition of seed at the 
_ time of planting, etc., we nevertheless believe 
_ that in time not only the saccharine content of 
» the cane could be improved, but a greater uni- 
formity of results be established between the 
y different cuts, which, to all appearances, are of 
_the same general character of soil. Both our 


data and experience, are, however, too meagre 
to admit of even an approach to this. 

Believing that even a little information is 
better than none, we will try to show where the 
differences occur, and which fertilizers appear 
to have given the best results during the past 
season. To do this, the soils will be divided 
into two main classes, viz.: ‘*Old lands,’’ or 
those in cultivation before the war and fora 
longer period than ten years; and ‘* new lands,”’ 
those in cultivation since the commencement of 
the present decade. In turn, these will be sub- 
divided into sandy, mixed, and stiff lands, The 
terms ‘‘sandy,”’ and ‘‘ stiff,’’ require no explana- 
tion, for the characteristics of these soils are 
well known to every agriculturist. When applied 
to soils the term ‘*‘ mixed’? may require some 
explanation. Besides the lands usually called 
chocolate loams the term ‘‘ mixed’’ will also 
include those cuts which are sandy on one end 
and gradually slope to a stiff bottom at the other 
end, 

In the individual comparison of the results of 
the plantation and those of each tenant, the 
kind of fertilizer and the rate per acre at which it 
was used will be taken into consideration. After 
the individual comparisons the results will be 
compared from the standpoint of soil and fer- 
tilizer used irrespective of the cultivator. By 
this means it is hoped to at least get an indica- 
tion of the relative values and results of each 
fertilizer used. 

Before going on to the discussion of the above 
results it is well to note the composition and 
character of the fertilizers used on the past crop. 
These were four in number, viz.: First, a mix- 
ture of 50 per cent dissolved bone or acid phos- 
phate, 4o per cent cotton seed meal, and 10 per 
cent land plaster; second, Stern’s high grade 
sugar fertilizer; third, soluble Pacific guano; 
and fourth, Armour’s hog tankage. 

Having explained the plan of comparison 
which is to be pursued, and stated which fer- 
tilizers were used, we will commence with the 


INDIVIDUAL RESULTS. 


In the following table will be found the re- 
sults attained with plant cane on old sandy lands: 


Cultivator.| Fertilizer used, and rate per acre. Biceps 
A........4......| Hog Tankage, 600 lbs. per acre...... 18.36 
| ees ae Se Hog Tankage, 600 lbs. lbs acre...... 16.98 
Coe ra: |High Grade, 600 lbs, per acre .......| 22.40 
Ds ny -ot val ELST Grade, 600 lbs, per acre......... 22.00 


A comparison of A’s and B’s results shows 
that under the sam boar conditions, A 
gets an excess of 38. ons per acre, meaning 
that his result is 8.13 per cent better than B’s. 


~~, 


In C’s and D’s case the difference is only .4 
tons, but, although small, it should not be 
passed unnoticed, since it represents an excess 
of 1.8 per cent in C’s favor. 

Next in order, are the results with first year’s 
rattoons on old sandy lands, which are as 
follows: 


Cultivator | Fertilizer used, and rate per acre. Uf ip ii e 
Plantation |High Grade, ooo lbs. per acre......... 17.77 
Cel sae High Grade, 600 lbs. per acre......... 19.60 
1D eee ee Hog Tankage, 600 lbs. per acre...... 23.16 
Beaten Hog Tankage, 600 lbs. per acre...... 24.01 
Ape Hog Tankage, 600 lbs. per acre...... 22.50 


The plantation results as compared with those 
of a tenant are worthy of observation. It will 
be seen that the plantation used 50 per cent 
more fertilizer than did C, with whose results 
it is to be compared. 

All things being equal and notwithstanding a 
probable lack of soil fertility, one would sup- 
pose that with sucha large excess of high grade 
the plantation should at least have gotten as 
much cane from one acre ot land as did the 
tenant, C. The contrary is however the case. 
C produced 2.17 tons more, or an excess of 
12.12 per cent. With tankage as fertilizer B’s, 
1’s, and A’s results can be compared, 

By referring to the above table it will be seen 
that A’sj results are the poorest. Compared 
with these, Dfis shown to have produced an ex- 
cess of .66 tons, which give him a 2.93 per cent 
superiority of result. In the same way B is 
shown to have produced an excess of 2.11 tons, 
or ag.38 per cent superiority of result over A, 
and 1.45 tons, or a 6.26 per cent rate of excess, 
over D. 

Want of sufficient data compels the closing 
of these comparisons of individual results with 
the yields of first year’s stubble on old mixed 
lands. These are as follows: 


F a0 onnag 
Cultivator.| Fertilizer used, and rate per acre. Tome ave 
per acre. 
Plantation |High Grade, goo lbs, per acre 19,10 
Vee High Grade, 600 lbs. per acre 25.10 


This is another instance in which a tenant 
obtains a better result than the plantation. E 
with one-third less fertilizer makes 6 tons more 
cane per acre, giving him a 31.34 per cent 
superiority of result. 

Before dismissing the subject of the compari- 
son of results obtained on soils of same appar- 
ent general character, it is well to bear in mind 
that these same differences have a definite finan- 
cial meaning. The smallest difference which 
has been noticed was one of 0.40 tons per acre. 
Although apparently insignificant, it neverthe- 
less represents an additional $:.40 per acre to 
the cultivator, when his cane is worth $3.50 per 
ton delivered. On the other hand, the largest dif- 
ference noted was 6 tons per acre, representing 
a net profit of $21 more for the cultivator. 
These differences are as important from the 
manufacturing standpoint as they are from the 
agricultural. According to the average result 
per ton during the past season, 6 tons of cane 
represent 870 pounds of additional sugar per 
acre, which along with the proportional molas- 


ses would swell both the final output of the 
factory and the commercial value of a crop. 


ca 
RESULTS OF FERTILIZATION, 


As above, the results obtained on like soils 
will be compared, but without regard to the 
special cultivator having charge of same. The 
average tonnage per acre, ot either plant or 
stubble, fora given quality of soil and fertilizer, 
will be compared with that produced by the use 
of some other fertilizer, without, however, 
neglecting to take into consideration the rate 
in pounds at which they were used. 

On sandy land plant‘cane, the results were 
as follows: 

Six hundred pounds mixture per acre pro- 
duced 21.84 tons. 

Six hundred pounds soluble Pacific guano 
per acre produced 21.87 tons. 

Six hundred pounds tankage per acre pro- 
duced 17.67 tons, 

Six hundred pounds high grade per acre pro- 
duced 22.20 tons. 

Six hundred pounds high grade and mixture 
per acre produced 20.25 tons. 

Remembering that definite conclusions can 
by no means be derived from the limited data 
at our disposal, the following remarks are to be 
interpreted simply as an approximation of the 
true results: 

With tankage as a basis of comparison, the 
above table shows the apparent superiority of 
the other fertilizers to have been as follows: 

High grade and mixture, 2.58 tons, excess 
equal to 14.66 per cent. 

Mixture alone, 4.17 tons, excess equal to 23.60 
per cent. 

Soluble Pacific guano, 4.20 tons, excess equal 
to 23.77 per cent. 

High grade alone, 4.53 tons, excess equal to 
24.51 per cent. 

On the basis of the results obtained with the 
double mixture of high grade and ‘* Standard 
mixture,’’ the excesses of results are as per the 
following statement, viz.: 

Mixture alone, 1.59 tons, equal to 7.85 per 
cent. 

Soluble Pacific guano, 1.62 tons, equal to 8 
per cent. 

High grade alone, 1.95 tons, equal to 9.63 per 
cent. 

It will be noticed that the results with mix- 
ture alone and with soluble Pacific guano were 
practically the same, and: that high grade 
alone only exceeds these by 1.51 per cent on 
the basis of soluble Pacific guano and 1.65 on 
that of mixture. 

On sandy land rattoons the results were: 

With 750 pounds high grade per acre, 18.68 
tons. 

With 600 pounds tankage per acre, 23.43 
tons. 

With goo pounds meal and Pacific guano 
per acre, 21.95 tons. 

Showing that the best results were obtained 
with tankage. With these as a standard it will 
be seen that notwithstanding a 50 per cent 
increase of fertilizer the results with meal and 
soluble Pacific guano show a 6.31 per cent 
inferiority. If compared with high grade, an 
excess result of 25.43 per cent is shown fer 25 
per cent less fertilizer, indicating that tankage 
produced 50.43 per cent more cane under the 
same apparent conditions. In the case of meal 
and Pacific guano, as compared to high grade, 


increased quantities produced increased ton- 
nage. Excess of tonnage, however, is not 
found to be in proportion to increased quantity 
of fertilizer used, 20 per cent more meal and 
Pacific guano produced but 17.51 per cent 
more tonnage than high grade. 

Next in order come the results on mixed land 
plant cane, These were: 

With 600 pounds soluble Pacific guano, 21.70 
tons per acre. 

With 600 pounds tankage, 20.91 
acre. 

With 600 pounds mixture, 20.34 tons per 
acre. 

Showing that for equal quantities of fertilizer, 
tankage is 2.80 per cent better than mixture, 
whilst soluble Pacific guano shows a superiority 
of 3.78 per cent over tankage and 6.72 per cent 
over mixture. 

On mixed land, first year’s stubble, we have: 

With 750 pounds high grade, 22.11 tons per 
acre, 

With 600 pounds tankage, 
acre. 

Here again will be noticed that an excess of 
fertilizer did not produce a correspondingly 
large increase of result. In this instance, 25 
per cent more high grade only produced a 4.49 
per cent increased result over tankage. Other 
things being equal and an increased quantity of 
fertilizer producing a correspondingly increased 
result, the above is to be interpreted as showing 
that the results with high grade are about 21.51 
per cent inferior to those with tankage. 

On stiff land plant cane the results were: 


With 600 pounds mixture and soluble Pacific 
guano, 16.41 tons per acre. 

With 600 pounds high grade, 21.25 tons per 
acre. 

Showing that for equal quantities of fertilizer 
high grade produced 29.43 per cent more ‘cane 
than did the double mixture of soluble Pacific 
guano and mixture. 

In the foregoing pages we have pointed out 
many surprising differences which are inexpli- 
cable by our present crude statistical systems. 
On these more light could probably be thrown 
by a more accurate soil classification than sim- 
ply the sandy, the mixed, and the stiff. 

Past experience having taught us that certain 
cuts produce tonnage more readily than others, 
the fertilization is carried on with some little 
attempt at system. Bearing in mind these dif- 
ferences of fertility, either the more highly 
nitrogenized or larger quantities of manure are 
put on those lands which appear to produce 
tonnage only with difficulty, and either the 
more highly phosphatized or smaller quantities 
of manure are put on those lands which have a 
natural tendency to produce tonnage. 

Whilst excellent so far as it goes,this method 
could no doubt be greatly improved by the addi- 
tion of proper soil analyses. 

Any system tending to produce a greater uni- 
formity of result is most highly desirable, as 
will be shown by the following facts and 
figures: 

Of the 584 acres of plant cane ground during 
the present season,66.79 per cent or 390 acres 
produced less than 23 tons and only gave an 
average of 20 tons peracre. The remaining 194 
acres producing 23 and more tons per acre gave 
a general average of 24,50 tons, which is only 
jy of atton below the usual average for plant 
cane on this place, Jf it be assumed that this 


tons per 


21.16 tons per 


average of 24.50 tons is practically up to the 
standard, the remaining 3¢0 acres show a short- 
age of 1,755 tons, oran average of 4.50 tons 
per acre, 

To the cultivator this represents $6,142.50 
when cane is worth $3,50 per ton delivered. 

According to actual sugar-house results this 
cane would have yielded some 254,500 pounds 
of sugar and 217 barrels of molasses 

With regard to the stubble crop, all that can 
be said is that its results are almost without 
precedent. Forthe past 13 years the average 
per acre was only 20 tons,against 22.80 for 1889. 
This large tonnage was entirely due to the unu- 
sually good stand of cane on the land. 

Compared with the results of 1888, the gen- 
eral field result is as follows: According to the 
general average tonnage per acre the plant cane 
crop is found to be 19.42 per cent short. The 
stubble on the other hand is found to show a 
16.62 per cent excess. Hence the conclusion 
that the general result for 1889 was 2.80 per 
cent short. From the foregoing it follows that 
too much stress can not be put on the advisa- 
bility of an early startin the matter of the 
improvement of the present agricultural sta- 
tistics. 

Aided by the chemical analysis of mill juices 
and other sugar-house products, the adoption 
of improved statistical systems has undoubtedly 
reduced the losses of manufacture. 

Although possibly more dificult of attain- 
ment, there is no doubt that improved methods 
can be made to have the same beneficial effects 
on the agricultural results which they are 
known to have had on those of manufacture. 


PART II. 


SUGAR-HOUSE RESULTS. 

Having succeeded in giving to our weekly 
data almost the same degree of accuracy which 
we claim for that relating to the entire season’s 
work, we, in the following pages, will call at- 
tention to all points of superiority, (as well as 
to those of inferiority,) which our data point 
out, making thereon all remarks which may 
suggest themselves. Of the different subjects 
which make up the general sugar—house results 
the first one requiring attention is the 

RUNNING TIME. 

By counting each watch of six hours as one- 
quarter of a day, and only counting those 
watches during which the mills ran, whether it 
be during a part only or during the entire 
watch, the running time for each week or run 
is as per the following table: 

Week ending October 20, or first run, 4.50 
days. 

Week ending October 27, or second run, 6.50 
days. 

Week ending November 3, or third run, 4.25 
days. 

Week ending November 10, or fourth run, 5.75 


days. 

Week ending November 17, or fifth run, 6.25 
days. 

Week ending November 24, or sixth run, 6 
days. 

Week ending December 1, or seventh run, 6 
days. 

Week ending December 8, or eighth run, 6 
days. 

Week ending December 15, or ninth run 3.75 
days. 


Total for the crop, 49 days. 


Ne 


Without accidents to the machinery, it is our 
belief that a stoppage of twelve hours every Sun- 
day is all the time necessary to do the usual 
cleaning up of bagasse burner, boilers, etc. 
As was the case on the second run, it follows 
that the mill should run during twenty-six en- 
tire watches each week. The shortness of the 
first run was due first, to not starting the mill 
until Tuesday morning, October 15, and sec- 
ondly, to the oreaking of a crown wheel, which 
caused a delay of three entire watches. We 
understand that at Belle Alliance and on other 
plantations the mills are started with the very 
first loads of cane delivered under the shed. 
This is an excellent plan, and one which, in the 
case under discussion would have made the 
running time of the first run 5.50 days, instead 
of 4.50, and this, after making al! necessary al- 
lowances for the replacement of the broken 
crown wheel. 

On the third run, nine watches were lost, ow- 
ing to the necessity of certain repairs to leaky 
vacuum pan coils. After making all necessary 
allowance for the above justifiable losses of 
time,it was found that on the second run only the 
mill ran during its full quota of time. As will 
be remembered, all other losses of time were 
the result of groundless fears of a block in the 
boiling end otf the sugar house. 

In the following table is given the lost time 
for each week in terms of the number of 
watches and per cent of the full allotment of 
time during which the mill should have run 
after making necessary allowances for repairs of 
machinery: 


First run, four watches, equal to 16 per cent. 

Second run, no watches, equal to no per cent. 

Third run, no watches, equal to no per cent. 

Fourth run, three watches, equal to 11.54 per 
cent. 

Fifth run, one watch, equal to 3.85 per cent. 

Sixth run, two watches, equal to 7.7 per 
cent. 

Seventh run, two watches, equal to 7.7 per 
cent. 

Eighth run, two watches, equal to 7.7 per 
cent, 


There not having been enough cane to last 
through the week, no shortage is given for the 
ninth or last run. For the six runs, on which 
unnecessary losses of time occurred, the stand- 
ard running time is represented by 152 watches, 
or thirty-eight full days. Of these, 6.58 per 
cent, or two and a half days, were lost by a dis- 
inclination to run the risk of having to stop the 
mill in the middle of a week in case a block did 
occur; and 2.63 per cent, or an entire day, by 
not starting the mill soon enough at the begin- 
ning of grinding. 

Next in importance is the average number of 
hours during which the mill ran each day. 
Thirty to thirty-five minutes each day are, ac- 
cording to observations, all the time that is 
necessary to clean up and wash around the 
mill, juice strainer, sulphur machine, etc. 

Disregarding all stops of less than five min- 
utes duration, the running time of the mill was 
as follows: 

On first run, 94$§ hours, equal to 22° 
per day. } 

On second run, 149%} hours, equal to 2232 
hours per day. 

On third run, 96%} hours, equal to 2242 hours 
per day, 
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On fourth run, 1293} hours, equal to 2223 
hours per day. 

On fifth"run, 146%° hours, equal to 2324 hours 
per day. 

On sixth run, 138} hours, equal to 23%? hours 
per day. 

On seventh run, 139¢3 hours, equal to 23}3 
hours per day. 

On eighth run, 140%} hours, equal to 2323 
hours per day. 

On ninth run, 8539 hours, equal to 224° hours 
per day. 

Total crop, 1,118} hours, equal to 2242 hours 
per day. 

On the eighth run it will be seen the thirty- 
five minute limit was fully carried out. By 
taking the average hours of mill running of this 
week as astandard of comparison, the lost time 
for the other runs is: 

On first run, 1$§ hours per day, equal to 5.55 
per cent. 

On second run, 1} hours per day, equal to 
4.98 per cent. 

On third run, {§ hours per day, equal to 3.06 
per cent. 

On fourth run, 2 hours per day, equal to 3.70 
per cent. 

On fifth 
per cent. 

On sixth run, #% hours per day, equal to 1.67 
per cent. 

On seventh day, 4}; hours per day, equal to 
.85 per cent. 

On ninth run, ¢? hours per day, equal to 
3.20 per cent. 

General crop average, }# hours per day, equal 
to 2.56 per cent. 

Part of this loss was caused by the breaking 
of the intermediate carrier slats, but 75 per 
cent of it is believed to have been due to avoid- 
able causes. Of these the main one was run- 
ning out of cane on the last night watch. This, 
in turn, was the result of overcrowding and 
consequent choking of the mill on the two 
night watches. Whatever be the number of 
tons of cane that are to be ground in the 
twenty-four hours, it is of the greatest import- 
ance that the feed beso regulated as to grind 
one-fourth the quantity on each watch. Dur- 
ing the past season, and judging from the 
thickness of the feed, only from two-fifths to 
one-third of the cane was ground during the 
two day watches, the remaining three-fifths to 
two-thirds being crowded on the two night 
watches. This crowding of cane has many 
disadvantages, and offers no compensating ad- 
vantages. Attention has already been called to 
some of these disadvantages, but nothing has 
as yet been said of the effect that irregular 
feeds have on the percentage of juice extracted 
from the cane. Another and not to be over- 
looked disadvantage of irregular feeds is the 
danger of breakage in either the mills or the 
gearing when these are subjected to the sudden 
strains caused by over thicknesses of feed. 

According to the foregoing tables it has been 
seen that during the past season the mill ran 
during 1,118 hours. Of these 1.92 per cent, 
or nearly 21% hours, were lost by avoidable 
causes. With avery full allowance for con- 
tingencies these 21% hours represent three- 
fourths of a day of running time. If to this, 
the 3% lost days, already spoken of, be added, 
it will be seen that in running time alone 44% 
days were unnecessarily lost during the season, 


run, $j hours per day, equal to .36 


_ In the future a great deal of attention should 
be given to this question of running time. Al- 
though unimportant for one day, or even on 

_aweek’s run, it nevertheless counts up; and, at 
the end of the season, it is found that besides 
_ the want of compensating results, the expenses 
of manufacture have been swelled by the pro- 
_ portion due to the number of days lost. 


MILLING, 


In the following table will be found the main 
data relating to the crushing of cane: 
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BpRUtSt -..~.-:, 1930 23000 | 350000 | 327000 | 2893950 
Second. «...| 3078 41000 | 562500 | 521500 | 4625700 
GU BirU:. ..... 6-21 1941 62500 | 394500 | 332000 | 2947030 
Mourth ........ 2545 125000 | 580500 | 461500 | 4106520 
sessees 2935 | 160000 | 671000 | 511000 | 4518322 
2710 128500 596500 408000 | 4168290 
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Eight 2 3069 138500 681000 | 542500 4517400 
anth ....:-..3 1750 64000 | 371500 | 30750) | 2747228 
Totals.....) 22873 | 864000 | 4840000 | 3976000 | 35313887 


The foregoing figures are given more for pur- 
poses of reference than tor comparison. With- 
out going into the details of proportions which 
will be derived therefrom, they show that 
with a little care the mills can be easily made 
_ to grind 3,oootons per week. Insupport of this 
assertion attention is called to the fact that on 
the seventh and eighth runs, respectively, the 
mills only ran six days or twenty-four watches 
each week, and ground a total of 5,978 tons. This 
is an average of 498 tons per day, and demon- 
strates that even on six instead of six and a half 
day runs the mills can be made to average 125 
tons on a watch. That this can be done without 
_ detriment to the usual percentage of extraction 
is evidenced by the fact that the percentage of ex- 
traction for these runs is 78.76 and 79.05 per cent 
respectively. 
In order to more closely study the milling 
results, subjoined will be found a series of 
tables of proportionate results derived from the 
preceding table. 
Se From the point of view of the time required 
to grind a given quantity of cane, the actual 
__ results for each run are as follows: 


On first run, 20.532 tons per hour of mill 
running. 
On second run, 20.568 tons per hour of mill 
_ running. 
On third run, 20.114 tons per hour of mill 
running. 
On fourth run, 19.652 tons per hour of mill 
- running. 
On fifth run, 20.103 tons per hour of mill 
running. 
On sixth run, 19.602 tons per hour of mill 
running. 
_ On seventh run, 20.970 tons per hour of mill 
_ running. 
— On eighth run, 21.068 tons per hour of mill 
running. / 
— On ninth run, 20.659 tons per hour of mill 
running. 
Crop average, 20.460 tons per hour of mill 


According to these figures the best results 
were obtained on the eighth run, Taking these 
as a basis of comparison the shortages for each 
of the other runs are: 

First run, shortage of .536 tons per hour 
equals 2.55 per cent. 

Second run, shortage of .500 tons per hour 
equals 2.37 per cent. 

Third run, shortage of .954 tons per hour 
equals 4.53 per cent. 

Fourth run, shortage of 1.416 tons per hour 
equals 6.72 per cent. 

Fifth run, shortage of .965 tons per hour 
equals 4.58 per cent. 

Sixth run, shortage of 1.466 tons per hour 
equals 6.96 per cent. 

Seventh run, shortage of .ogS tons per hour 
equals .47 per cent. 

Ninth run, shortage of .409 tons per hour 
equals 1.94 per cent. 

Crop average, shortage of 
hour equals 2.89 per cent. 

The average of the cane ground per hour of 
mill running during the seventh and eighth 
runs is 21 tons. On this basis the 22,873 tons 
of cane for 1889 should have been ground in 
1,089 hours, instead of 1,118. This isa differ- 
ence of 39 hours, which, according to the 233 
hours per day standard, represent a further and 
unnecessary loss of 1.67 days, or for greater 
simplicity, 1% days. If to this the 44 days lost 
on the running time be added it follows that 
the crop of 1889 should have been taken off in 
43.4% days. 

After what has been said it follows that with- 
out detriment to either the safety of the ma- 
chinery or the extraction the mill can be made 
to grind nearly 530 tons of cane per 24 hours. 

It is of the greatest importance that proper 
remedies be applied to these losses of time. 
Besides the extra expense which they entail, it 
must be remembered that they protract the 
grinding season into the season of further loss 
by the deterioration of cane in windrow, and 
that attendant upon wet weather, muddy roads, 
etc. To conclude these remarks on the general 
subject of ‘milling’? it is well to study the 
effects of saturation, hardness, and quantity of 
cane ground on the extraction of juice. For 
this purpose and from the general table piven 
ubove the following proportional results are 
deduced : 


608 tons per 
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First run 0.00227 21.10 4-96 | 74.07 
Second run 0.00225 21.95 5555 | 75-14 
Third run 0.00222 25.54 13.40 | 75-95 
Fourth run 0.00217 22.13 20.40 | 50.68 
Fifth run 0.00222 | 21.42 22.71 | 76.86 
Sixth run 0.00217 23.57. | 19.75 | 76.9 
Seventh run | 0.00232 21.30 | 17.25 70.93 
Eighth run | 0.00233 | 20.82 | 19.85 75.71 
Ninth run .| 0.00228 | 20.90 | 15.15 78.22 
Tel aaa ee ee 
Crop averages . 0.00226 | 21.97 | 15.73 W719 


Owing toa lack of knowledge of the abso- 
lute quantity of woody fiber contained in the 
cane ground, the conclusions which will be 
derived from the following comparisons will 
not be as definite as we would like to see them. 


a 


Pi 


It is to be presumed that the lower the tonnage 
the harder, and consequently the greter the 
percentage of woody fiber contained in the 
cane. According to this theory, under the 
same milling conditions the extraction is in 
direct proportion to the degree of softness of 
the cane. 
rate of saturation be taken into consideration, 
this theory seems to be justified. 

For the same tnilling conditions it is found 
that the 2nd and goth runs, the 3rd and 5th,and the 
4th and 6th can be compared with each other. 
In the first case by grinding at the rate of .0022 
tons per square foot of roller surface per hour, 
the extraction of the 9th run is found to be 
superior to that of the 2nd. This increase is in 
all prebability due to the greater rate of satura- 
tion, for it will be noticed that the tonnage per 
acre of the 9th run is somewhat lower than that 
of the 2nd. In the comparison of the 3rd and 
5th runs the same general conditions produce 
the same general result. 

Contrary to expectation, compared with the 
4th run, the 6th shows a decreased extraction 
with apparently softer cane. For this, two rea- 
sons can be given. First, the lower rate of satu- 
ration might account for part of the shortage, 
but the main cause is believed to be due to run- 
ning the mill without saturation during several 
days. It was during this 6th run that owing 
to the sugar makers’ belief that saturation 
produced impure juices, the mill was run with- 
out it. Although a greater rate of saturation 
was resorted to during the latter part of the 
week, it appears to have been inadequate to 
even compensate for the loss in extraction 
by want of saturation at the beginning of the 
run. 

In the casesof the 1st and 2nd, and 7th and 
8th runs, although the milling conditions were 
not absolutely the same, they were, however, 
sufficiently alike to justify a comparison of 
results. Compared with each other it will be 
noticed that on the 2nd run both an increased 
rate of saturation and a higher tonnage seem to 
have produced a better mill extraction. As has 
already been noticed in other instances, it will 
be seen that with a lower tonnage the extraction 
of the 8th run exceeds that of the 7th—the only 
apparent different condition being the increased 
rate of saturation. 

During the manufacture of the crops of 1886 
to 1888, inclusive, it will be remembered that 
little or no saturation was resorted to. The 
average tonnage per acre for these years was 
23.88 tons. The average tons of cane ground 
per square foot of roller surface per hour was 
-00217, and the corresponding mill extraction 
was 75.56. All other things being equal, it is 
believed that a better extraction can be obtained 
by a thin feed than by aheavy one, and in con- 
sequence the extraction should be in inverse 
proportion to the feed carried. For want of a 
better standard of comparison, assuming the 
woody fiber to be in inverse proportion to the 
tonnage of cane, it follows that the extraction 
should be in direct proportion to the tonnage 
per acre. 


Reasoning from the above, it appears that 
without saturation, the milling results of 1889 
would have been as follows: Since per square 
foot of roller surface per hour, the feed carried 
in 1889 was 4.15 per cent heavier, the aver- 
age extraction would have been 4.15 per cent 
less than it was during 1886, 1887, and 1888. 


According to the above table, if the - 


This means that even with equaily soft cane 
a eee would probably have been 72.42 
percent, instead of 75.56 as already stated. If 
cane of § per cent less tonnage per acre is 8 per 
cent harder, this further reduces the probable 
extraction to 66.68 per cent. This would show 
a 15.22 per cent increased extraction due to 
saturation. To produce the actual 77.19 per 
cent extraction, 15.23 per cent of water was 
used on the 22,873 tons of cane ground. This 
would make it appear as if the water of satura- 
tion extracted 64.53 per cent of its weight in 
normal juice from the cane. 

According to the actual sugar-house results 
this proportion of juice would represent eigh- 
teen pounds of commercial sugar to the ton of 
cane ground. 

Our experience with the milling results of 
this place, however, leads us to suppose that 
even without saturation such cane as was 
ground during the past season would not have 
given less than a 7o per cent extraction. 

If, on the basis of the foregoing estimate, it is 
assumed that cane which is 8 per cent lower in 
tonnage per acre is only 2 per cent harder, 
the probable extraction, without saturation, is 
70.97 per cent, against 77.19 per cent with sat- 
uration. 

According to these last figures the proportion 
of normal juice due to saturation is represented 
by 8.76 per cent of the weight of normal juice 
without saturation and 6.22 per cent on the 
weight of the cane. In dry sugar this juice 
represents eleven pounds per ton of cane ac- 
cording to the actual yields of the sugar-house. 

With a view of trying to ascertain if satura- 
tion tended to impair the purity of the juice, a 
number of tests of the first mill juices and of 
the corresponding mixture of the first and sec- 
ond mill juices were made both with and with- 
out saturation. The average results of these are 
as follows: 


WITHOUT 
SATURATION, 


WITH 
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Specific eravity.--.....-Jane 1.066 | 10.65 1.067} 1.051 
DMerree@baunicss ae 9.00 §.80 9.00 | 7.00 
Per centof total solids.._...... 16.16 | 15.91 | 16.25 |12.63 
Pericentic£ sienose. 12.80 |} 12.35 | 12.82 | 9.80 
Pericentior lucose = -- ae eee 1.46 1.46 | 1.17 
Per cent of solids not sugar| 1.80 2.10 1.97 | 1.66 
Ratio of glucose to Sucrose..) 12.18 | 11.82 | 11.38 |11.94 

Ratio of solids not sugar to 
total solids; --2 ) |. 11.14 | 12.20 |] 12.12 |13.14 
Purity cochiciente... =... 79.21 | 77.62 | 78.89 |77.59 


By comparing the above purity coefficients 
and ratios of glucose to sucrose and solids not 
sugar to total solids of the mixed juices with 
their corresponding first mill juices in the case 
without saturation is found: A 2 per cent de- 
crease of purity coefficient, a 2.96 per cent 
decrease of ratio of glucose to sucrose, a 17.59 
per cent increase of ratio of solids not sugar to 
total solids. With saturation the differences 
are: a 1.64 per cent decrease in purity coeffici- 
ent, a 4.92 increase of ratio of glucose to sucrose 
and an 8.41 per cent increase of ratio of solids 
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not sugar to total solids. These differences 
tend to show that saturation is productive of 
purer juices than double milling alone, from 
the fact that fewer impurities are extracted from 
the cane. This is evidenced by the very much 
less increased ratio of solids not sugar to total 
solids, and is probably the result of the coagu- 
lation of certain of the albuminoids by the hot 
water used, and which remain imprisoned in the 
woody fiber of the cane when going through 
the second mill. 

Without saturation the ratio existing between 
the glucose and the total solids is 9.65 per cent 
for the first mill and 9.18 per cent in the mixed 
juices. This is a decrease of 4.87 per cent. 
Vith saturation we have an 8.98 per cent ratio 


‘for the first mill and 9.26 per cent for the mixed 


juices, or an increase of 3.12 per cent. 

When coupled with the increased glucose to 
sucrose ratio the last flgure given shows that 
the use of hot water during saturation has 
caused an inversion of sucrose, which can be 
approximately estimated as follows: Without 
any inversion it is fair to assume that the ratio 
of glucose to total solids should be reduced in 
the same proportion that it was in the case of 
double milling without satnration. Accord- 
ingly, this ratio should have been 8.54 per cent, 
instead of 9.26 per cent. This would have 
made the percentage of glucose in the mixed 
juice of saturation 1.08 per cent, instead of 
1.17 per cent, and accordingly shows an approx- 
imate inversion of a proportion of .o86 parts of 
sucrose, or nearly,.g per cent of the sucrose 
which is accounted for by the analysis of said 
mixed juice of saturation. 

According to the average mill extraction of 
the season, and the percentage of sucrose 
therein, 192.36 pounds ‘of sucrose can be ac- 
counted for from each ton of cane ground. 
The sucrose inverted during the saturation is, 
according to the above figures, 1.73 pounds, 
showing that 194.cg pounds of sucrose were 
actually extracted from each ton of cane ground. 
Whatever may have been the exact cause of 
this inversion—heat alone, or combined with 
other causes, does not, for the time being, make 
much difference, for it is not of a sufficiently 
large proportion to condemn hot water satura- 
tion from a practical standpoint. 

In terms of the commercial sugars the above 
1.73 pounds of sucrose inverted represents less 
than two pounds perton. It has been seen that 
notwithstanding this loss Occasioned by inver- 
sion, saturation carried the extraction of eleven 
pounds more sugar per ton of cane than would 
haye been extracted without it. Having no 
data on the subject of cold water saturation, 
nothing can be said as to the relative value of 
cold and hot water saturation, except that ac- 
cording to well-known physical principles, the 
writer doubts that in a given time cold water 
will mix as readily with the juices contained in 
the first mill bagasse as will hot water. How- 
ever,circumstances so permitting, it is proposed 
to further investigate this question during the 
coming season. 

In conclusion, we would strongly urge the 
continuance of saturation, (especially on hard 
cane,) and to the utmost limit of the evaporating 
capacity of the exhaust steam furnished by the 
different engines of the sugar house. 

It is also desired to call special attention to 
the large percentage of trash brought to the 
sugar house. Dry leaves, it is true, do not 
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materially affect the weight of a load of cane, 
but after having been passed through the mills 
they come out as wet as the accompanying 
bagasse. Since they contain no juice before 
crushing, the fact of their coming out wet is 
evidence that their moisture was produced at 
the expense of a certain quantity of juice which 
would otherwise go to swell the percentage of 
extraction, and ultimately the final output of 
the sugar house. 


CLARIFBICATION, 


There are two distinct operations in the pro- 
cess of clarification, viz.: sulphuring and lim- 
ing. In order to test the relative excellence of 
each of these operations the different juices 
were carefully tested. In the following table 
will be found the averages derived from these 
daily tests. That of the raw or mill juice is 
given in terms of the normal juice extracted 
from the cane, and those for sulphured and 
clarified juices in terms of the diluted juices: 


COMPOSITON OF — 
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Degree Baumé .. 


Specific gravity 


Per cent total solids .. - | 153! a ae 
Ker cent water... 2... cede eee aE SOMO al ene 

Remcent Sucrose, ...<.- sepa 12.46 | 10.25 | 10.91 
Per cent: @1ncose 2. .c...--2s.asaeenee 1.76 1.41 1.51 
Per cent solids not sugar ............... 1.6 1.58 1,66 
Purity, copticient,_:. 2. pete 78.43 | 77,42 | 77.49 
Ratio of glucose to sucrose............ 14.13 | 13.75 | 13.54 
Ratio of glucose to total solids... 11.07 | 10.65 | 10.72 


Ratio of solids notsug, totot.solids 10,51 | 11.93 | 11.79 


Owing to the reduction of the glucose to su- 
crose ratio a comparison with the correspond- 
ing normal juice shows that this juice has been 
improved by the process of sulphuring. The 
improvement has not, however, been as great as 
would have been supposed, for the purity co- 
efficient does not show an increase. 

According to the different ratios of the sul- 
phured juice, 100 parts of the normal juice 
would, after sulphuring, be represented by: 


Parts. 
Totall'solids!2.:. .::32:7<0. eee ee 16,09 
Sucrose tid fc. sdepeentewn on Sa MHECURATN nade ahah nto ace 12.46 
GIICOSEN IE A. occa 2s iacans secede ase e ae i eae Betas 1.71 
Solids motsugar.t...2..2. ..csiccakie ss te ekskaee eee renee 1.92 


Showing that by sulphuring .o5 parts of 
glucose or other substances, reducing the cop- 
per solution, were either removed or rendered 
inert,and that the solids not sugar were increased 
by .25 parts. . 

Tf all these had remained in solution the total 
quantity of solids on hand would be 16.19 parts. 
The above table, however, shows that only 16.09 
parts remained in solution in the sulphured 
juice. This shows that .10 parts, or §.99 per 
cent of the original solids not sugar, have been 
removed either by sulphurous acid alone or by 
its combined action with the lime used at the 
strainer just before sulphuring. 

Although fairly good, these results can not 
be considered up to the standard of best work. 
Besides reducing the glucose to sucrose ratio, 
the purity coefficient should have been raised 
by the process of sulphuring. By referring to 


the ‘‘crop report’? of 1888 it will be seen, 
(although it may have been accidental,)that on 
Belle Alliance, by sulphuring, the ratio of glu- 
cose to sucrose was diminished by 2.88 per 
cent, and the purity coefficient increased by 
2.66 per cent. 

Applying these figures to the sulphuring re- 
sults of Evan Hall for 1889, it is found that atter 
sulphuring, 100 parts of the normal juice should 
have been as follows: 


Parts, 
‘TotallSolids2e cic: 5 i Shui, Santee Nee: ee RE be as 15.40 
Sucrose F 
Glucose 


Ratio of glucose to sucrose 
Purity coefficient 


These figures show that a sufficient quantity 
of substances, reducing Fehling’s solution, had 
been removed, but that to be up to the standard 
the solids not sugar should have been reduced 
by 22.75 per cent of themselves, instead of 5.99 
per cent as above. It accordingly follows that 
the sulphuring results of Evan Hall are 73.67 
per cent inferior to what they should have been. 
Compared with either the normal juice or the 
sulphured,it will be seen that after clarification 
the Evan Hall juices are positively less pure 
than they were before any attempt was made to 
remove the impurities which they contained. 

Unless the sugar inverted during clarification 
is equal to 95 per cent of the albuminoids and 
other substances removed by lime, the purity 
coefficient of a juice should be invariably in- 
creased. 

As implied by the term itself the practical 
gauge of the excellence of clarification is the 
rate of increase of the purity coefficient and 
the rate of decrease of the ratio of glucose to 
sucrose. If, after treatment with lime and 
sulphur, the purity coefficient, is either to re- 
main stationary or be decreased, it is better and 
more economlcal not to have recourse to these 
agents. Without their use heat alone would 
produce the desired result by the coagulation of 
the albuminoids, and the original quantity of 
sucrose in the juice remaining the same, the 
purity coefficient would thereby be correspond- 
ingly increased. 

Returning to the table of the composition of 
the different juices,it will be seen that compared 
with the sulphured juice the glucose to sucrose 
ratio of the clarified juice has been increased. 
It will also be seen that the purity coefficient 
has been but slightly increased. According to 
these actual ratios, in terms of the original 
100 parts of normal juice, the Evan Hall sul- 
phured juice, after liming and making due 
allowance for the noted inversion, would be 
represented by the following: 


Parts 
Rotal "solids ees eee Ck Tree oe ees Le A 16,02 
SUCHOS ey. Cree cepe a ek ee bos oe CE sa anineeees en bea eso: OS ee REE ee 12.45 
(GAG Vet ofyoutperae eben | ke Ea (3 Ft RM DO Ms Se 1.72 
OMS NOL YSU Sales eee ree tee Oe nee see Lceee 1.55 


These figures show an inversion of .og per 
cent of the original sucrose which is an increase 
of .59 per cent of the glucose, contained in the 
original normal juice after sulphuring. On the 
same basis of comparison it will be seen that 
both the total solids and the sugar have been 
reduced by .o7 parts, showing that the addition 
of lime had caused the removal of 3.65 per cent 
of the solids, not sugar, remaining in the sul- 
phured juice. 

This is by no means to be interpreted as 


evidence of good work, as will be shown pres- 
ently. 

Returnimg to the results obtained on Belle 
Alliance during 1888, it is seen that compared 
with the corresponding sulphured juice, the 
clarified juice shows a 2.30 per cent decrease in 
the glucose to sucrose ratio and an .87 per cent 
increase of purity coefficient. By applying 
these figures to the corrected statement of what 
the Evan Hall sulphured juice should have been, 
it is found that after liming, 100 parts of the 
normal juice should have been represented by: 


Parts. 

Total jsolids/wrgesess ss. ptihess 
Sucrose eo ea eee ee . 12.46 
Glucoselpe = eee: 1.07 
Solids not sugar........... ee 1.20 
Per cent. 

Ratio ofselneoseito sucrose sear an eee 13.40 
Purity, Cooiicient-.... a eee Se 81.27 


This demonstrates that in point of view of 
the reduction of the glucose or other substances 
reducing the copper liquor, the entire process 
of clarification of Evan Hall for the past season 
was 44.44 per cent inferior to what it should 
have been. From the point of view of the re- 
moval of solids not sugar it follows that these 
should have been reduced by 28.14 per cent. 
According to the actual composition of the 
clarified juice (as given above) the original 100 
parts of normal juice are found to contain .65 
more parts of solids not sugar than they should 
after liming, and shows that in this respect the 
clarification is 54.17 per cent inferior to what it 
should have been. 

On the basis of the total solids minus the su- 
crose contained in the normal juice, the last 
table given shows that the clarified juice should 
have contained but 2.87 parts of total impuri- 
ties, instead of 3.57. . This demonstrates that 
the ertire process of clarification was 24.39 per 
cent inferior to the standard of good work. 


EVAPORATION TO SYRUP. 


In the following table is given the average 
composition of the season’s syrups as per the 
different tests made. The samples for analysis 
were taken after settling, and just before taking 
the syrup into the vacuum pan for evaporation 
into masse cuite: 


Specifie pravity a... .. see beeen ees Sencar ee nnn 2 ee 1.241 
Derrees Wbatimer--* y.. seer cameeseeeeeeeces ee cos 28 
Per cent. 
TRotalas olds 27 so), 0.) ha pee neeete ee ceo ee ay. 51.40 
IW BECE Sm «2 sch At ro, ono. she -0 cee ee eee seen ck = Se Eee 48.54 
SUGKOSG eee 40. (2 
Gu COSE 2: Be os 2a 5. : See nes eee oc 9 oc 
Solids not sugar. i202. 2. Seteee eee nas) se 
Ratiofofielucose:toisncrosey-sr.0.<--fesense-i-------- eee 13.78 
Piunity iGO CHCl entre: ----. 2 erent Seeeeeenae gee 77-90 
Compared with the actual analysis of the 


clarified juice it will be seen that during evapo- 
ration the purity coefficient has been slightly 
increased, and that the glucose to sucrose ratio 
has been slightly decreased. Owing to this de- 
creased glucose to sucrose ratio it appears that 
no inversion took place during evaporation, and 
it consequently follows that the syrup in terms 
of the original 100 parts of normal juice con- 
tains the 12.45 parts of sucrose found to remain 
after clarification. 

The purity coefficient of the syrup being 77.96. 
per cent, it also follows that on the same basis 
of comparison the total solids are represented 
by 15.97 parts. 

From the above glucose to sucrose ratio, the 
glucose remaining in the orjginal juice after 
evaporation into syrup would be represented by 
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1.7156 parts, which are practically 1.72 parts, or 
the quantity found to be present in the juice after 
clarification. This shows that no inversion can 
be traced in the work of the double effect. 

Deducting the sum of the glucose and sucrose 
from the above 15.97 parts of total solids, the 
solids not sugar are found to be equal to 1.80 
parts. This shows that during evaporation .05 
parts or 2.78 per cent of the solids not sugar 
remaining in the clarified juice were removed 
or precipitated. 

Had the clarification been as efficient as it 
was on Belle Alliance in 1888, it follows from 
the above that under the same evaporating con- 
ditions and for the same degree ot density, the 
average composition of the Evan Hall syrups 
would have been: 


Per cent. 
LRU S0) 1G Ss. eR See Oe 51 46 
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FEAtIO OL UNCOSE LO SUCKOSE. .aies-coc----an gence -n0se=cgterne 13.40 
PPTLE PACH EMICIE NE. .2. te <0 22)c--~ neatetpera: + tse nares cocoa me gac 81.50 


Had the syrups been as pure as this the result 
in dry sugar would undoubtedly have been bet- 
ter than it actually was. 


FIRST MASSE CUITES. 


The average composition of these is as fol- 
lows: 


RUPE CURRAN) «5, 2 cctv o tenn >a woac ae rons conccnsnnenpheresnome-usce 20h ZO 
PSP OTS S01 Se ee $7.93 
Per cent sucrose ..... {ne =. BORN ines ee eee oe eee oe 71.61 


Per cent water....... 
Per cent glucose 
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Compared with the average composition of 
the syrup the above shows that no inversion 
can be detected during the process of evapora- 
tion to first masse cuite. 

It is also to be noticed that owing to a sepa- 
ration of solids not sugar, during the evapora- 
tion, the purity coefficient has been very much 
increased. 

In terms of the original 100 parts of normal 
juice the above masse cuite would be represented 
by the following proportional parts: 


TNE G2) Boo) TLS. oe a SAS cee peer ose eee el eer 15.29 
SIAC: | ee ey eee 12.45 
RSENS ne a 2 5 5 9 - oa en ne ag Snare doustranne er 72 
SSE MAS PINTER OSA Lc. 22.12. 5_--cgeeaadede seca seneaieet beanie 1.12 

When compared with the corresponding 


syrup in the same terms these figures show that 
during evaporation .68 parts or 37.78 per cent 
of the solids not sugar held in solution in the 
syrup were precipitated during evaporation to 
masse cuite. 


COMMERCIAL MOLASSES. 


The average composition of this product is 
as follows: 


Specific gravity 
Degree Baumé 
Peri CEMimiOr ale SOLUS. 0... 02. tnadh-asnacsvnewene 
Per centiwater ©... 2..-2...-..: 
Pet CEM GE STIONOSE, cc... 2psn<as2+-cp - Noo tee Bae Peper ieee eee, A 
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Bemcent SOuds ‘NOESUPAT,. ....-crecs.s---a-0ne wtenrsee eee 31.1 
At ONGiIP NCOGE LO SUCK OSE... cers bs css cnseuGnteanranewacennnss $5.27 
Purity coefficient. .........22..-.-.tevsesen.pseeeceesaccwenoenenensons 33-11 


In order to detect any inversion during the 
handling of the lower products before reaching 
the final molf€ess, it is necessary to know how 
much glucose was removed by the impure com- 


mercial sugar. As this sugar was not tested tor 
glucose this can not be estimated with any de- 
gree of accuracy, as is shown by the following: 
By actual weight, it is found that the commer- 
cial masse cuite of the crop of 188g amounted 
to 4,990,022 pounds, which, according to the 
analysis of the sugar and molasses, contained 
72.92 per cent, or 3,638,682 pounds of sucrose. If 
no losses of any kind had taken place during the 
latter processes, the commercial masse cuite 
should contain the same quantity of sucrose 
which was found in the first masse cuite. 

One hundred pounds of first masse cuite 
were found, according to analysis, to contain 
71.61 pounds of sucrose. Since the sucrose of 
the commercial masse cuite is 72.92 per cent of 
the whole, it follows that the commercial masse 
cuite is represented by 98.20 per cent of the 
first. 

The dry sugar in this commercial masse cuite 
is represented by 66.49 per cent, of which 96.23 
per cent is sucrose. It therefore follows that 
87.73 per cent of the sucrose in the first masse 
cuite was removed by granulation. Applying 
this figure to the first masse cuite in terms of 
the original 100 parts of normal juice, it is 
found that the sucrose accounted tor in the dry 
sugar is equal to 10.92 parts, leaving 1.52, or 
12.27 per cent, to be accounted for in the mo- 
lasses. 

The proportion of glucose in the first masse 
cuite in terms of the original juice is 1.72 parts, 
hence it follows that theoretically the commer- 
cial molasses should have a 113.16 per cent 
ratio of glucose to sucrose. According to the 
actual analysis, the molasses is found to have 
only an 85.27 per cent ratio, and since the pro- 
portion of glucose removed with the dry sugar 
is unknown, this ditference can not be properly 
apportioned. When less care was had in the 
handling of the different products, this inver- 
sion could be approximated, for even without 
making any allowance for the glucose removed 
by granulation the excess of the actual glucose 
to sucrose ratio of the molasses over the 
theoretical was sufficient to allow for an ap- 
proximation of the sucrose inverted. Although 
these conclusions are by no means final, and the 
results on which they are based probably due 
more to accident than design, they nevertheless 
tend to show that the more careful manipula- 
tion of the different products resulted in a de- 
creased inversion when compared with that 
noted in previous reports. 


MECHANICAL LOSSES. 


Estimating the woody fiber contained in the 

22,873 tons of cane ground on the to per cent 
basis, the total number of pounds of sucrose 
delivered at the sugar house were 5,028,000 
pounds. . 
« The 77.19 per cent of normal juice extracted 
from the cane contained, according to its analy- 
sis, 4,400,090 pounds of sucrose, showing that 
627,910 pounds or 12.48 per cent of the total su- 
crose accounted for in the cane remained in the 
bagasse. 

According to analysis 72.56 per cent of the 
sucrose accounted for in the mill juice is found 
in the commercial sugar, and 10,14 per cent in 
the commercial molasses. 

This shows a total loss of manufacture of 
17.30. If from this quantity, .go per cent, the 
only proportion of loss by inversion that can be 
detected, be subiracted, the mechanical losses 
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are found to be 16.40 per cent of the sucrose 
accounted for in the mill juice. 

This loss is nearly two and a half times as 
large as the total losses of 1888, and is all the 
more surprising because all outlets and wash - 
out valves were under lock and key. 

A certain quantity of soft filter cake was 
made, but not enough to justify the assumption 
that this was the outlet. As all the sucrose 
found in the syrup can be accounted for in the 
commercial sugar and molasses, leaving a rea- 
sonable difference to account for the losses 
during the latter processes, it tollows that in 
point of view of the commercial masse cuite 
the work of the house was sufficiently econom- 
ical. Since, as stated, the great loss detected 
can not be traced either to the waste during the 
handling of the final products or in the filter 
cake, which, on the whole, was a greal deal 
better than that of previous years, it follows 
that the main loss must have been due to the 
boiling over of the double effect. 


PAR able 
Belle Alliance. 
FIELD AND SUGAR-HOUSE RESULTS. 


The field results for the crop of 1889 are as 
follows. 


Average tonnage per acre plant cane 
Average tonnage per acre stubble 
Average tonnage per acre plant and stubble 


Compared with 1888, the plant cane results 
are found to be 4.65 per cent inferior and the 
stubble 61.19 per cent better. Combining the 
above for equal areas of plant and stubble the 
general field results of the crop of 1889 are 
found t» exceed those of 1388 by 19.26 per cent. 

By taking the average result of the different 
kinds of cane for the past fourteen years, for 
1889, the results in plant cane are found to be 

19.26 per cent below the average, and those of 
the stubble 22.73 better. For equal areas the 
combined result of plant and stubble is found 
to be 3.11 per cent inferior to an average crop. 


RUNNING TIME. 


The only loss of time that can be detected 
is a 2.14 per cent, or 25% hours, for the whole 
season. Twelve hours of this time was caused 
by the breaking and replacing of a turn Bae 
and the greater part of the remaining 1314 was 
mainly due to blocking the boiling end of the 
house. 

This is a remarkably good record, and is in 
point of fact the best that has ever come under 
the notice of the writer. 


MILLING. 


Notwithstanding the lower percentage of ex- 
traction, the milling results of Belle Alliance 
are considered superior to any that have yet 
been seen. In this case the lower extraction 
can be accounted for by thickness of the feed 
carried. 

If instead of grinding at the rate of .00253 
tons per square toot of roller surface per hour, 
only .00226 tons had been ground, it is more 
than probable that the average percentage of 
juice extracted would have been as good as that 
of Evan Hall. 

In addition to the above the greater hardness 
of the cane ground is also believed to have had 
its effect, notwithstanding the slightly in- 
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creased rate of saturation over that which was 
carried of at Evan Hall, viz.: 15.94 per cent of 
the weight of the cane at Belle Alliance against 
15-73 per cent at Evan Hall. 

In conclusion, Belle Alliance can only be com- 
plimented for its want of lost time and the 
general excellence of its mill work. 


CLARIFICATION. 


The average composition of the different 
juices is as follows: 


Normal. | Sulph’d. | Clarified. 

Specific gravity.. 1,066 1.055 1.060 
Degree Baumé........— ..... 8.9) 7.50 8.10 
Per cent total solids......... 16.17 13.05 14.62 
er. Centwyaterss eee ss 83.63 86.35 85.83 
PEriGentSuckOse =... 12,94 10.96 11.79 
Rerjicentielwcoses ss 1.90 1.70 1.84 
Per cent solids not sugar... 1.27 99 -99 
Per cent ratio of glucose to 

SUCTOS Chee eee 15.14 15.52 15.01 
Purity coemicientes.)— 80.02 80.29 80.64 


In terms of 100 parts of normal juice, the 
sulphured and clarified juices, are represented 
by the following proportional parts: 


Sulph’d. | Clarified. 


(Rotalisolidse--.: -..-ee a - ee Bea ees 16.05 15.07 
SUCKOSE: so) le. Sy ee eee 12.89 12.88 
Glucosetie. ti a5! a. see. eee 2.cO 2.01 
Solids NOL SUS are... pes leanne nee seee 1.19 1.08 


The above shows that by sulphuring .38 per 
cent of the sucrose in the normal juice was in- 
verted. The detection of this inversion is a dis- 
appointment, for it would have been supposed 
that Mr. Riley’s excellent sulphur-fume washer 
and cooler would have prevented any undue ab- 
sorption of sulphuric acid. Although the testi- 
mony appears to be to the contrary, the writer 
nevertheless believes that Mr. Riley’s cooler 
and washer is as effective a machine as can be 
gotten up tor the purpose. It has already been 
noticed that with inferior cooling arrangements 
no inversion could be detected at Evan Hall 
during the process of sulphuring. 

Since up to this point the only difference 
which existed between the work of the two 
places was the non-use of milk of lime before 
sulphur at B. A. it appears that to this cause 
alone is the above inversion to be attributed. 

With regard to the removal of solids not sugar, 
it is found that by sulphuring, these substances 
were reduced by 6.30 per cent of themselves. 

The above table also shows that during the 
process of liming and removal of scums a fur- 
ther inversion of .c8 per cent of the original 
sucrose occurred. It is alsoseen that the solids 
not sugar were further reduced by 8.66 per eo 
of what they were in the original juice. 

Compared with the results of clarification for 
1888, and calculating as was done in the case of 
Evan Hall, the results of clarification for the 
past season are found to be 13.80 per cent in- 
ferior to what they should have been. 


EVAPORATION TO SYRUP. 


The average syrup compositf?®n for the season 
is as follows: 


Ce f ‘ ' 

“4 ; i \ 
BP CSEi Ge RMU Rte a A oiis 0 «ov lpia alate eas vec yn rdsenbh eee 1.246 
MCE OG Re RKE RG hast cchurtas :...dndiseasntvdsesedovsnspoaisavb ewes 28.40 
MGT GETLU RORBL AOLIOS. | nc0 cay, .>-cacdpabesvnscbonsed cavictencesenueersGOuQy 
eae CON UCC EMr as cent acthtnd Soop Woadexsatabalrdseemesnseevip «avs 47-53 
aes Cs CXL OI BREE re oc abvchonen> snnxessatennvncndvaidaursorceserhey ole bl} 
Ser’ CRIN EUROS GT oS cs th eiensnascavsdaysundedeacotvvccehnevss vexers 6.16 
er CANt BROMUS MOU SUDAY .......clugeunccuccueces: pevoveraycoeseees 5.20 
Per cent ratio of glucose to SucrOSe............6.. cessed G98 
RUIN Y * COMMIS ics gencans (ae-s- +20 af lombiaasenns ye «73.35 


Compared with the corresponding clarified 
juice itis found that during evaporation and 
settling 4 per cent of the substances reducing 
the copper liquor were removed. It also appears 
as if these substances were probably not en- 
tirely removed in the precipitate at the bottom 
of the tanks, that some of them were not even 
precipitated, but simply changed in composition, 
so that they no longer affected the copper 
liquor. By forming these combinations and 
remaining in solution these substances would 
naturally increase the quantity of solids not 
sugar. The consequence of this would be the 
non-increase, or as in the present instance, the 
reduction of the purity coefficient to a point 
below that of the original normal juice. 

For the present the causes which produced 
the above peculiar phenomenon are not appar- 
ent. It is, however, very important to carefully 
watch for the same thing in the future, in order 
to discover, if possible, what are the deleterious 
influences at work in cases of this kind. 

With all the general conditions of work the 
same as at Evan Hall, the syrups were found to 
be of greater purity than the corresponding 
clarified juice. 

By applying the same ratio of increase in the 
purity coefficient Belle Alliance syrups for the 
past season should have had an 81.12 per cent 
purity coefficient,instead of 78.35 as it actually 
was. If this had been the case there is no doubt 
that the yield of dry sugar from this syrup 
would have been even greater than it actually 
was. 


FIRST MASSE CUITE. 


The average composition of this product is 
as per the following table: 


RO RTTSL PMPRDL CLO Y: St sone <2 ot aces sa Menor i ooted dace cusses saver cceeees 1.406 
emcemmLord! SOLIGS....2...20 .-atheeienen-ec=s-eescenceue Prats Pr 
PCICEMMAUALEY 208.2500 ccen «canceteden toca ce casacaaesat Zasnae 12.66 
ETC MENTE SO. 2 oo 55s 5 on ua Sopa eae anon decwr copes ancuse=ef 2500 
PCY COMMMONTICOSE 0 aoc. ana) --ne Paes ses ena= venaradenaccn can 11.77 
Per cent solids not sugar................ cep ocr eee papier tie) 
Per cent ratio of glucose tosucrose...... 16,12 
Purity coefficient....... ..83.57 


In terms of 100 parts of the normal juice the 
above masse cuite is represented by the follow- 
ing proportional parts: 


Le ree yo Pe 15.27 
SCN ORS. ... ee 12.76 
COR OSS 22: ere eee 2.06 
Solids not sugar......... 0.45 


Showing that during the process of evapora- 
tion from syrup to first masse cuite .g3 per 
cent of the original sucrose in the mill juice 
was inverted. 

In reporting on the crop of 1888 special atten- 
tion was called to a .g5 per cent inversion at 
the same stage of the process. At that time 
some doubt was entertained as to the accuracy 
of the statement, and the fact of finding so 
nearly the same loss for another year tends to 
prove the accuracy of the former statement. 
As was then suggested the cause of this inver- 
sion is believed to be a want of proper circula- 
tion in the vacuum pan. During the past season 
the Evan Hall crop was boiled in a low pressure 


pan, and the fact of not having been able to 
detect any inversion at this stage of the process 
justifies the hypothesis that Belle Alliance’s 
inversion was the result of impertect circulation 
in the boiling mass. 


COMMERCIAL MOLASSES, 


The average composition of this product is 
as follows: 


Specific gravity 


ee Die sh, 
Degree Baumé eases 42.30 
Per cent total solids. .. 80.29 
Per cent water onae IQUE 
Per cent sucrose - 24.25 
Per cent @lucose:...... .<-:,-sasWiassaccaaueevacesonss SaesAOUOT 
Per cent solids not sugar ; ane BE HK yf 
Per cent ratio of glucose to sucrose 126.47 
Purity coefficient . 30.20 


In the commercial sugar 80.96 per cent of the 
sicrose in the first masse cuite (in terms of the 
normal juice) was extracted. 

Accordingly the theoretical glucose to sucrose 
ratio of the molasses is 84.77 per cent. 

Compared with the above actual ratio the 
inversion during the latter part of the process 
is found to be approximately .27 per cent of 
the sucrose in the mill juice. 

In the case of Evan Hall no inversion could 
be traced at this stage of the process; hence it 
follows that the want of proper circulation in 
the vacuum pan at Belle Alliance has caused a 
total inversion of 1.20 per cent of the sucrose 
originally contained in the mill juice. 


SUCROSE ACCOUNTED FOR. 


In the commercial sugar 79.83 per cent of the 
sucrose in the normal juice at the time of ex- 
traction is accounted for. 

In the commercial molasses made an addi- 
tional 7.06 per cent is found; hence in the com- 
mercial masse cuite 86.89 per cent of the 
sucrose extracted by the mill is accounted for" 


MECHANICAL LOSSES. 


Assuming that the cane contained 1o per cent 
of woody fiber, and according to the percentage 
of juice extracted, the loss of sucrose in the 
bagasse is found to have been 15.60 per cent of 
that which was originally contained in the 
cane. 

Compared with the result of extraction for 
1888, this loss is found to have been reduced by 
18 per cent of itself. 

This reduction is entirely due to the high de- 
gree of saturation carried on during the past 
season. 

It has already been seen that in the commer- 
cial masse cuite 86.89 per cent of the sucrose in 
the mill juice has been accounted for. The 
total losses of manufacture, therefore, amount 
to 13.11 per cent of the same quantity. 

If, from this, the 1.66 per cent total loss by 
inversion be subtracted, the loss by wastage, 
etc., is found to have been 11.45 per cent. 

This is an enormous loss, being nearly two 
and three-quarter times as great as it was in 
1888. 

As at Evan Hall this loss results mainly from 
the boiling over of the double effect. A close 
study of the conditions of work between syrup 
and final products shows the loss to have been 
but very little more than the sucrose inverted 
between these stages of the process. On the 
other hand, however, by calculating the number 
of pounds of sucrose in the mill juice and 
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syrup, 2 very large loss is found and can not be 
attributed to the loss in filter cake. During the 
past season this by-product was unusually good, 
and contained but very little sugar. As all the 
outlets were carefully watched and so closed 
that practically nothing could be washed out of 
the sugar house, it follows that the above ex 
traordinary loss must have resulted from the 
boiling over of the double effects. 


FUEL CONSUMED. 
The fuel consumed is as follows: 


Actual coal at sugar house and bayou pump. 

Six and seven-tenths cords wood reduced to coal. 

Four thousand seven hundred and eighty-three 
tons of bagasse reduced to coal 


The above fuel, when divided by the total 
number of tons of cane ground, gives a propor- 
tion of 1.35 barrels per ton. 

According to the data for 1888, 100 pounds 
of cane are found to have yielded 58.03 pounds 
of water. 

Including the water of saturation, tco pounds 
of cane in 1889 yielded $0.66 pounds of water. 

Assuming the wash waters to have been pro- 
portionately the same for both years, under the 
same conditions of work in 1889, it would have 
required 38.83 per cent more fuel to manufac- 
ture one tou of cane into sugar and molasses 
than it did in 1888. 

According to the above, without multiple 
effect evaporation to manufacture one ton of 
cane would have required 2.36 barrels of coal. 
It has been seen that the actual consumption 
was 1.35 barrels. It therefore follows the dou- 
ble effect saved about 42.S0 per cent of fuel 


PART IV. 
Souvenir Plantation. 


FIELD RESULTS. 


The average tonnage per acre for the crop of 
1889 is as follows: 


Plant cane 


Be re ee Fo hee 13.52 
Stub blem eer 17.05 
Average for P.andS. (for equal are: is) . See eee 15.29 
General aver: SAT See Brees Ral eae ae ie a te Se ae ga 16 21 

Compared with the results obtained in 1888, 


plant cane crop is found to be 44.91 per cent 
short and the stubble 9.74 per cent short. The 
average plant and stubble crop for equal areas 
is 29.60 per cent short. 


RUNNING TIME. 


Allowing a twenty- -four hours stop for each 
Sunday, the time elapsed from the day on 
which the mill was started to the day on 
which it was stopped, there are thirty working 
days. 

By throwing out of count all watches on 
which the mill did not run, the running time of 
the mill is twenty-seven days, showing that 
owing to an insufficiency of cane to run all 
night, etc., three whole days were lost. 

The average running time per day is 2138 
hours. When compared with the standard of 
good work with due allowance for sufficient 
stops for washing out, etc., viz., 2323 hours per 
day, it is found that Souvenir has sustained a 


further loss of 7.93 per cent of the running 
time, 
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Compared with Evan Hall on the cane 
ground per square foot of roller surface per 
hour, 27 per cent loss of time is found. At 
.00226 tons per square foot per hour, the 6,483 
tons of cane ground would have required only 
eighteen and one-quarter days, after making all 
necessary allowance for stops, etc. 

It, therefore, follows that on a crop of thirty 
days duration, eleven and three-quarter days, or 
39.17 per cent of the time, was unnecessarily 
lost. This is an important item and should in 
the future be closely watched. 


MILLING. 


The percentage of juice extracted is con- 
sidered very good, viz., 76.32 per cent. This, 
however, is considered to be more the result of 
carrying athin feed than of extra good milling 
conditions. 

Compared with 1888 the extraction is found 
to be nearly 1t per cent better. On the other 
hand, the feed carried was 10 per cent thinner; 
hence the conclusion that the increased rate of 
extraction is more the result of thin feeds than 
extra milling conditions. 


CLARIFICATION. 


The average composition of the different 
juices is as per the following table: 


Ro) 2 lie 
S s 8 
' => Le 
: |e 
& ; 
Speciiicipravity=. o-------. sae 1,063 1.063 1.066 
Depree/ Baume - 24-5 2... . eee &.50 8.50 8.50 
Pexicent total solids... ae 15.43 15.54 16 
Pex Gentawater 2-2 --2-2- eee 84.57 84.46 84 
Per centisugrose:.-.- 2... .:-. eee 12.65 12.89 13.23 
Pericentielucose:j...2o 2s, --ceerer 1.58 1.57 1.61 
Per cent solids not sugar_.......... 1.19 1.07 1.14 
Per cent ratio of glu, to sucrose.| 12.83 12.18 12.17 
Purity Goemiclenitne.-<-2-5 eee 81.93 82.87 82.68 


In terms of 100 parts of normal juice the sul- 
phured and clarified juices are represented by 
the following proportional parts: 


Sulphured. | Clarified. 


Total solids 


15.30 | 15.33 
WLLCTOSO nto ee a ee | 12.68 12.65 
Glucose? =3 8) ee 1.54 1.54 
Solidsmotisugians Joo. aaa | 1.05 | 1,11 


These figures show that owing to the use of 
milk of lime the sulphure¢ juice contains 2.53 
per cent less glucose than before. It will also 
be noticed that no inversion occurred during 
clarification proper. The above figures also 
show that after liming the juice contained more 
solids not sugar than it did after sulphuring. 
This is evidence that the clarification was not 
as effective as it should have been, for the solids 
not sugar should have been reduced instead of 
increased. 

Compared with the clarification results of 
Belle Alliance for 1888, these figures show that 
there was a sufficient reduction in the glucose, 
but that the clarification is 2.50 per cent inte- 
rior to what it should have been with regard of 
the removal of the solids not sugar, 


EVAPORATION TO SYRUP. 


at ' The average composition of the season’s 


syrup is as follows: 


BPSMER TIS, SEMA CUE Cts coh = sassy as ssc- anh devsverernitt Acevs ieee . 1.258 
RoE ES AUNTIE Beta yh, oy ance es <n o--s salgenineh as yaeesotan tes 
Per cent total solids 
Per cent water 


Per cent glucose i ee | Sp RES al 6.72 
PORTH UUT MOLSIOC SIRS. WW .........cceessdvaneocacrcccocragns 4-07 
Per cent ratio of glucose ca ‘SUCTOSE........--------- 15.51 
BRUTE Gee COG LCM 2.2 2 Acs, n: spepenngencens eiouncnares 78.92 


In terms of 100 parts of normal juice the 
above is represented by: 


LES LUT) VS SE : Gene ES ERO 
eo AGRE: fe.” 2p ESE ES Soe, | - 12.30 
Glucose .. ee ie 1.94 
Solids not sugar. 1.35 


showing that 3 per cent of the original sucrose 
contained in the mill juice was inverted during 
the process of evaporation and settling. By 
the above it is also seen that during evapora- 
tion the juices were not sufficiently brushed, 
for part ot the impurities held in suspension in 
the clarified juice must have reéntered into 
solution, since the syrup actually contained 
more solids not sugar than did the clarified 
juice. 

To both these causes is to be attributed the 
very much decreased purity coefficient. The 
constantly decreasing purity coefficient, unless 
accounted for by inversion, can only be attrib- 
uted to imperfect clarification, and especially to 
the want of sufficient care on the part of those 
to whose care this‘delicate operation is en- 
trusted. 


FIRST MASSE CUITES. 


By analysis these were found to have the fol- 
' lowing composition: 


RAINS ELLs NUVI owe oe a5 ce wanna OR TSN eee con 1.487 
Remrenmutoralesolids.. 02. o-cs.¢....2c.tesece neti as QO:37 
PIMCEeEA RUA LES 9 Sra Savze hs -oinn Coates ahaauus ste ore . 9.63 


META IMUS CLOSE... sie. -scevcsesnsascs.t-2-dh onncornecdemtadctens 73- 


er cent elucose....--........ 2... 11.26 
Per cent solids not sugar Bate PEER Ree ead ht] 
Per cent ratio of glucose to sucrose ................ ...... 15.30 
BIDEN EOE PHONED 2.2 25.2 2au7=- «clsaeaceacetsuncrenoteactnaeaets 81.55 


Compared with the corresponding syrup aud 
in terms of the normal mill juice, the above 
shows a further inversion of .59 per cent of 
the sucrose originally contained therein. 


SUCROSE ACCOUNTED FOR. 


In the commercial sugar 80.28 per cent of the 
sucrose originally in the mill juice is accounted 
for, and 9.62 per cent of the same quantity in 
the commercial molasses. 

According to what precedes the theoretical 
ratio of glucose to sucrose of the commercial 
molasses should be 86.70. 

The actual composition of said molasses is: 


BIE UTIL ENE con cao «va oveottaicmiennerascaneaMebnns 1.404 
1D rete) 1 Sr (eS 42.20 
eNO Gt CORAM Sonos, 22-55 oos--cnebaespaen-cclareuecccsan | ZOsay 
PriGh COMP Water. 25 %..5-.-cs2 wien» saith ver caateans baaet 21.73 
Per cent sucrose .......... = 30.03 
OSE GLP UAE 6 20S c= ee 31.65 
PReCaCeHL SOMGS HOUSUP AL, -........-.-c- wctacaevteceonssotecateok 16.59 
Per cent atio of glucose to sucrose. 105.39 
Parte COGIIGlearem oo 80... a2. .---agetuerapy de ade-menngest 38.37 


As the quantity of glucose removed by the 
commercial sugar is unknown, it is impossible 
to accurately estimate the inversion which took 
place in boiling the lower products. 

From the above glucose to sucrose ratios it 
can, however, be approximated, This an»roxi- 


mation is represented by 1.46 per cent of the 
sucrose originally in the mill juice. 

It thus appears that the total sucrose inverted 
in the Souvenir sugar house during the manu- 
facturing season of 1889 is 5.05 per cent of the 
total sucrose extracted by the mill. During 
the latter part of the season it was discovered that 
after boiling out with acid the evaporators were 
never washed with water, and that very often 
clarified juice was run into the evaporators be- 
fore they had had time to become emptied of 
their contents. 

It is mainly to this introduction of acid, (the 
result of gross ignorance or carelessness,) that 
the large percentage ot inversion noted is to 
be attributed, Another and not to be over- 
looked cause of inversion is the putting of the 
hot syrup in tanks and allowing them to cool. 
Multiple effect evaporation is a thing that com- 
mends itself, both from the point of view of 
economy in fuel and preventative against in- 
version. 

If multiple effect evaporation is not to be re- 
sorted to, then proper and suitable arrange- 
ments ought to be made to cool the syrups 
down to 130 o0r 140 deg. Fahr. before they are 
put in bulk to settle their impurities. If cooled 
they will necessarily require longer settling for 
a given density. The inconvenience of longer 
settling can, however, be remedied by a lighter 
degree of density in the syrup. 

Referring to the crop data tor 1888, when the 
general conditions were more favorable to in- 
version, owing to the use of a high pressure 
vacuum pan and the non-use of milk of lime 
at the mills, the total inversion is found to have 
been 2.08 per cent of the sucrose in the mill 
juice. If, notwithstanding the improved condi- 
tions, it be assumed that the-inversion for 1889 
is equal to that tor 1888, the careless way in 
which acids were used in cleansing the coils of 
the evaporating apparatus is found to have 
caused the inversion of at least 2.97 per cent 
of the sucrose in the mill juice. 


MECHANICAL LOSSES. 


On the 10 per cent basis for woody fiber the 
loss of sucrose in the bagasse is found to have 
been 15.16 per cent of the sucrose stored up in 
the cane. : 

Compared with 1888, it is found that owing 
to the increased extraction the above loss has 
been decreased by 35.35 per cent of itself. 

It has been seen that in the commercial 
masse cuite 89.90 per cent of the sucrose in the 
mill juice is accounted tor. The total 1 sses 
are, therefore, 10.10 per cent of the same 
standard. 

If from this quantity the total 5.05 per cent 
inversion be subtracted the losses by washing 
out tanks, waste, and in filter press cake are of 
only 5.05 per cent, against 11.89 per cent in 
1888. 

This shows that by the introduction of filter 
presses the mechanical losses were reduced by 
57-53 per cent of themselves. 


FUEL CONSUMED. 
Barrel. 
PACE COS iia a vacdiipeweys on tandpfante okt ay carte tana aaee 9,317 
Fifteen cords wood (estim: ited as co: i Baa te a ese seas 60 
1,567 tons bagasse, (estimated as coal),. 4,280 
Total. -. 13,657 


Per ton of cane ground the, proportion of fuel 
is 2.25 barrels coal, Compared with 1$55 there 
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is found to be an excess of 9.33 per cent. This 
excess is, however, only apparent,as the follow- 
ing will show: 

According to the percentage of juice extracted 
and the percentage of water in same,100 pounds 
of cane in 1888 yielded 58.41 pounds of water, 
against 64.54 pounds, or an excess of 11.01 per 
cent,in 1889. Assuming the quantity of water 
added in washing sugars,reducing molasses,etc., 
to have been proportionately the same for both 
years, it follows from the above that under the 
same conditions to manufacture one ton of cane 
into sugar required 11.01 per cent more fuel in 
1889 than it did in 1888. 

It has been seen that the 1889 excess is only 
9.33 per cent; hence the conclusion that the iow 
pressure vacuum pan saved about 1.68 per cent 
of fuel. 

PART V. 
New Hope and Ascension Plantations. 
FIELD RESULTS. 

The plant and stubble not having been kept 
separate,comparisons of the relative excellence 
ot these crops are thereby rendered impossible. 

The average tonnage per acre for both places 
is as follows: 


ANG Wald OD Gs eee nae = aoocces-~=- woseuseeee acces cateeosurnaati= ssa tesnese- LO. OO 
INSCENSION Aes sass: Wed eesced cece eaee sudes de ReMeee cub oe oeeruakaes 17.75 
Wie wallopervanGPAScCensiOnetscece ss oe ree tese see eee pee 18.87 


showing that New Hope’s field results have ex- 
ceeded those of Ascension by 12.62 per cent. 
This difference is believed to be due to the 
greater area of stiff land on Ascension. From 
present lights a greater conformity of result 
might be obtained by the general use of more 
highly nitrogenized manures on Ascension. 


RUNNING TIME. 


By allowing a 24-hour stop on each Sunday, 
the time which elapsed during the past grinding 
season was 40 days. By counting only the 
watches on which the mill ran, the running 


time is found to have been 39144 days. 
The average number of hours during 
which the mill ran each day is 21¢#. Com- 


pared with the standard of 2323 the lost time is 
found to have been 7.48 percent. On the basis 
of the quantity of cane ground per square foot 
of roller surface per hour the loss of time is 
found to have been 15.04 per cent, when com- 
pared with the work accomplished at Evan 
Hall. 

From what precedes it follows that with all 
due allowance for necessary stops, etc., the 
16,608 tons of cane ground should have been 
run through in 2834 days. 

This shows that 111% days were lost by what 
can only be termed imperfect management. 

In the future a great deal of attention should 
be given to this matter, as lost time is one of 
the principal elements which swell the grinding 
expenses. 


MILLING. 


The average percentage of juice extracted 
from the cane was 71.54 pér cent. Jor reasons 
already given in another section of this report 
this extraction is considered very interior. 

From the average tonnage per acre of the 
cane, and the relatively thin feed carried, the 
above extraction is considered to be about 10 
per cent inferior to what it should have been. 

This shortage is believed to be due to the 
want of sufficient pressure on the mills, 


Whilst the mills are known to be a little weak 
in construction, the same cane, under ordi- 
narily good milling conditions, should have 
yielded between 76 and 77 per cent of its 
weight in juice, and in consequence the results 
in sugar and molasses per ton of cane would 
have been about 10 per cent larger than they 
actually were. 

CLARIFICATION. 


The average composition of* the different 
juices is as follows: 


S| eRe 
= | ses 
. > ~. 
‘ ~ = 
3 x 
= 
Specific-omawity-- eee eee ..| 1.066} 1.065} 1.069 
Degree Baume. --<..Seeeeeeeeee b 8.80 9.30 
Penicent: solids... ee 15.89 | 16.84 
Pencent water... -- ae : 84.11 | 83.16 
Per cent sucrose KG 12.59 | 13.61 
Per cent glucose ; 1.72 1.88 
Per cent solids not sugar ._._.....__._.. 1.35 1.58 1.35 
Per cent ratio of glucose tosucrose | 12.77 | 13.66 | 13.81 
unity coemcient.-...sees eee tee 1.36 | 79.23 | 80.81 


In terms of 100 parts of the normal juice the 
sulphured and clarified juices are represented 
by the following table of proportional parts: 


& 9 
sx —_~ 
~ ag 
= =. 
= | $ 
2 X 
ee ts 
: | 
shotalys olids -.c-.-.).:.. eeeeeeeeeeee See ree | 16.56 16.22 
SUCEOSE | s2e2002e s.r ee 13.12 UIa 
Glucose l=. Sis. .2 2... eee es 1.79 1.81 
Solids not sugar I 1265 1,30 


The above shows that during the process of 
sulphuring .81 per cent of the original sucrose 
was inverted. During clarification proper a 
further inversion of .o7 per cent of the same 
quantity is found. 

This .88 per cent inversion is in all proba- 
bility the result of the following causes, viz.: 
1. The non-use of milk of lime at the mill and 
before sulphuring. 2. A’ probable excessive 
sulphurization. 3. The use of settling tanks 
for the sulphured juice. These tanks should by 
all means be removed and the juice should al- 
ways be sent to the clarifiers just as it comes out 
of thé sulphur machines and without settling. 

According to the standard of good work al- 
ready used in previous sections the above 
juices should have had the following composi- 
tion: 


4 2 
; > &. 

Sy 

AS a 

. 
Per cent of total solidswemee- est ee. 15.84 15.70 
Per cent of sucrose........ Saat 13.23 13.23 
Per ‘centiotiolucost eens. == 1,04 1.61 
Per cent of solids notisugar....-2.-.. 2.2... 0.07 0.86 
Per cent ratio of glucose to sucrose.......|| 12.40 12.11 
Purity (coethicientt:]: 7 esere nce eee eee $3.52 84.25 


These figures show that from the point of 
view of the removal of glucose and solids not 


sugar. the results of sulphuring were 31.80 per 
cent, and those of the entire process of clari- 
fication 25.91 per cent inferior to what they 
should have been. 

This should not be, for the arrangements at 
New Hope are such that well clarified juices 
should always result from the ordinary handling 
of the juices, providing that both sulphuring 
and clarification be carried to the proper point. 


EVAPORATION TO SYRUP. 


The average composition of the syrup is as 
follows: 


Specific gravity .................. 1,218 
SMBRBRIREES TORIC Pao 5, sca Sea an oc < PR be ncon wens . 25.80 
rer cent total’solids........b..ci........ccme +3 47:39 
PUPIL NUMTEY fons t eos cdo casacace heavens Shae .. 52.01 
Per cent sucrose... ~2 3797 
oo DL cus CGR Ee ee 2 ee 5-49 
PePeeNL SONGS MOU SUPAL...-2..-,....psckuctursscicsssloaveceoss Ae 
‘Per cent ratio of glucose to sucrose..........0.....20ee-ee 14.53 
PRE ORC OCMICLE Megs cea <5. oon ce aaaus on cdeeeeeenscacasexvdases ~ 79.70 


The above analysis indicates a .60 per cent 
inversion of the sucrose originally in the mill 
juice. 

Both at Evan Hall and Belle Alliance it has 
been seen that no inversion could be detected 
in the work of the double effects. With its 
triple etfect of the same construction it is be- 
lieved that the same should have been the case 
at New Hope. 

' That the above rate of .60 per cent of inver- 
sion is not even greater is believed to be entirely 
due to the fact that during part of the season 
all the syrups were not reheated before being 
“sent to the settling tanks. 

In order to determine the quantity of sucrose 
which is destroved by the reprehensible practice 
of reheating the syrup after it leaves the triple 
effect, a number of special tests were made of 
the syrup just before heating and just before 
‘being taken up into the vacuum pan. 

The average of these is as follows: 


Before.| After. 


SISO CSE Si 5 oe 1.214 1.223 
leorees Banner... ..-)-! 0-4... s.-L-.-.5-ceeneeecee 25.40 26.20 
MGLICe Ui TOLAUSONUOCS. 2-0... ..\.cs0,0-cescesatenons 40.01 48.21 
GTS UOT EG) on paadet|? 53230 51.79 
Per cent sucrose 36.92 | 37-44 
Per cent glucose 5-32 6.16 


Per cent solids) not sugar........... ........--- 4-37 4-61 
Per cent ratio of glucose tosucrose......... 14.40 | 16.18 
PeMEALY: COCUIGIOUC I .--y.\ rx <--.-cs-sce-r----cdauares|| (FQ.21 77.06 


To increase the glucose to sucrose ratio from 
14.40 to 16.15 per cent necessitates the inversion 
of 1.68 per cent of the sucrose in the syrup as 
it comes out of the triple effect. 

On the ether hand,as has already been stated 
in a previous section, the reheating of syrups 
has a tendency to increase the purity coefficient. 

If suitable arrangements were made to imme- 
diately cool the reheated syrup to temperature 
not exceeding that at which it comes out of the 
ard effect (130 to 140 deg. F.) the practice of re- 
heating is one that can be recommended as 
being conducive to good results. 

On the other hand, however, if the syrup is 
not to be coolea as prescribed, it can not be too 
strongly urged that allopen pans used for that 
purpose be relegated to the scrap pile. 


EVAPORATION TO FIRST MASSE CUITE,. 


In the folllowing table is given the average 
composition of the first masse cuites, viz: 


Specific gravity 


eaves de havevnend ove Ve 
Per cent total solids Ce Ly Reus aneeee 
Per cent water..... = : ss ks a 8.66 
Per cent sucrose soerenf LOO 
Per cent glucose ...12,05 


Per cent solids not sugar iE 7.60 
Per cent ratio of glucose to sucrose --116.78 
Purity coefficient ..78.41 


Compared with the corresponding syrup the 
above shows that during the process of boilng 
to first masse cuite 2.42 per cent of the sucrose 
in the original normal juice was inverted. 

The causes of this inversion are believed to 
have been due to the presence of certain quan- 
tities of free sulphuric acid which resulted from 
improper sulphuring, and principally to the 
great length of time which was required to boit 
the different strikes. 

It is of the greatest importance that less time 
should be taken up inthe boiling process. That 
this can be accomplished without changes to 
the vacuum pan is the belief and conviction of 
the writer. 

The New Hope vacuum pan is of the same 
cubical capacity as that at Evan Hall and con- 
tains over 33 per cent more heating surface 
than did the Evan Hall pan before it was 
changed to low pressure. In those days a strike 
could be very comfortably made in from 6 to 7 
hours. During the past season the average time 
of the New Hope strikes not infrequently 
reached 12 to 13 hours and sometimes longer. 
In conclusion, it is to be strongly urged that 
the boiling be done in a more expeditious man- 
ner, tor nothing is more favorable to inversion 
than the submitting of saccharine liquors to 
Jong-continued heat, even if this heat be of 
comparatively low degree. 


COMMERCIAL MOLASSES, 


In the commercial sugar 82.96 ver cent of the 
sucrose in the nrst masse cuite is accounted for. 
Accordingly, if no inversion had taken place 
during the handling of the lower products, the 
glucose to sucrose ratio of the molasses should 
have been 96.82 per cent. 

The actual composition of the commercial 
molasses, as per analysis, is as follows: 


SPeCCihc SRaVvIty... - 2 sa<cpnt cas cenpk meape ta nemcrs alapee nave 1.427 
Decree \Banmes).2. 2 2s. <canee de toee ee e ae ee ee 
Per cent total’ solids >... sees eeeeeete eee 81.75 
Per. centtwater.. 022242... cacee 18.27 
Per.cent suerose::..22:.2).: inde pee eeues Gaeaeockas Jah ap an ee 
Percent gItcase:. iancnss ous 3 AP Stee Satie Lositeacs > ARO 
Percent solids" note stagar. if). sages setae oar een sae 
Per cent ratio of glucose to sucrose.....................-- 116.50 
Parity coefierents. 22456 2h eeceencss hates on eee tae 30.82 


Compared with the above theoretical glucose 
to sucrose ratio the above figures show that 
during the manufacture of second sugar and 
the reboiling of the molasses a further inversion 
of 1.51 per cent of sucrose in the original mill 
juice has taken place. 


MECHANICAL LOSSES, 


On the basis of 10 per cent woody fiber in the 
cane the loss in the bagasse is found to have 
been 20.57 per cent of the sucrose stored up in 
the cane. 

In the commercial sugar 79.44 per cent of the 
sucrose accounted for in the mill juice is found, 
and in the commercial molasses a further pro- 
portion of 9.g$ per cent is accounted for. 

This shows that in the commercial masse 
cuite 89.40 per cent of the original sucrose in 
the mill juice is accounted for. 

The total losses of manufacture are conse- 


=, 


quently 10.58 per cent of the same quantity. 
If from this the total inversion detected, viz., 
5.41 per cent, be subtracted, the mechanical 
losses are found to have been 5.17 per cent. In 
this respect the work is thought to have been 
quite economical, but it is nevertheless believed 
that with greater care this percentage of loss by 
waste, washing out of tanks, etc., can be very 
much reduced. 

With regard to the inversion, a great deal of 
care should be had as to the manner in which 
sulphur is used in the future, for a considerable 
part of the inversion noted was no doubt due 
to this cause alone. When, coupled with this, 
you add the reheating of the syrup, it becomes 
almost impossible to estimate to what extent the 
inversion might not reach. 

In the case under notice the sucrose inverted 
amounts to ten pounds of commercial sugar 
per ton of cane ground. 


PARE Vic 


Results of Belle Terre, Peytavin, Rodriguez, 
and Crescent Plantations. 


FIELD RESULTS. 


Along with the contributions of a few tenants 
and outsiders all the cane of the above places 
was ground in the Belle Terre sugar house. 
The average tonnage per acre of each of the 
above is as follows: 


Belle Merce} plantvand stubble ses see ee 17.70 
Peytavin and Dugas, plant and stubble_........00..... — 15 30 
Rodrisuez) plant vand! stubbles we.) 14 40 
Crescent, tenants and outsiders, plant and stubble. 15.92 


Compared with those of Belle Terre the re- 
sults of the other places show the following 
rates of inferiority: 


Per cent. 
Grescent,tenants and outsiders --.....5-22)-4.sec--0 sso 10.06 
Revtavingand Dugas -e-- 2. seres ate tees nase see eee 13.62 
PRO Gio CZ aera eae ae Smt a! em och as Pe eee ee 18,64 


RUNNING TIME, 


Exclusive of 24-hour stops on each Sunday 
the mill is found to have run more cr less dur- 
ing 50 days. Counting by watches, on which 
cane was run through the mill, the running 
time is found to have been 44% days, showing 
that 5% working days were unnecessarily lost. 
The main cause of this loss was running out 
of cane period. Attention has already been 
called to the fact that in a well-ordered sugar 
house the average daily stops should not ex- 
ceed thirty-five minutes. Accordingly, a further 
13.11 per cent loss of time is noted. Sum- 
marizing, it follows that the 19,102 tons of cane 
hould have been ground in 38% days, instead 
o i50. This shows a total loss of time amount- 
ing to11% days, which is 23 per cent of the 
total time required to take off the crop. 

In the future this point should be very closely 
watched, for continuous and steady running is 
the most. effective way of reducing the cost of 
manufacture. 


MILLING. 


Per square foot of roller surface per hour 
the cane ground is found to have amounted to 
00235 tons. 

This is considered to be a good rate of speed, 
and one which, under ordinarily good milling 
conditions, would produce an average percent- 
age of extraction varying between 76 and 78 per 
cent, 
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On the other hand, the actual percentage of 
juice extracted from the cane is found to have 
been 73.59 per cent. This is ‘a shortage of 
about 6 percent, which is believed to have been 
due to the breaking of one of the back rollers. 

As a matter of course, it is impossible to do 
good mill work with a crippled back mill. 


CLARIFICATION. 


The average composition of the different 
juices is as follows: 


Ss g g 
~ a 
ae | 
: & 
Ss , 
SPECILCHoTaAvaAy.-..-.- eee eee 1,073 1.069 1.069 
Degree Baumé........ 9938 9.50 9.40 
Per cent total solids 17.68 16,89 16.76 
Pericentawater: = ..-.. =e 82.32 83.11 83.24 
IRericentjSUChOSe!=-... 2 eee 14.27 14,12 14.05 
Per Centyolucose—.-- eee sseenee 1.72 17k 1.68 
Per cent solids not sugar ._..... .. 1,69 1.06 1.03 
Per cent ratio of glucose to su 
Croseys tye 2... RPS ewes 12,05 12.11 nee 
Purity coeficient.........2ei2...2:.---|, 00,00) |. S3,00mmpostos 


In terms of 100 parts of the normal juice the 
sulphured and clarified juices are represented by 
the follewuns propantional parts: 


< a 
| = Q 
= 3 
> : 
S = 
S a 
xX P 
MotalsolidSs +05... .0- <a eee 17.04 17.00 
Sucrose . 14.25 
Glucose... 1.71 
Solids not sugar 1.04 


These figures show that notwithstanding a 
small quantity of milk of lime used before 
sulphuring in the sulphur juice .14 per cent of 
the sucrose contained in the normal mill juice 
is found to have been inverted. In addition to 
the probable insufficiency of milk of lime the 
above inversion is believed to have been due to 
the following causes: First, insufficient wash- 
ing of the sulphured fumes before saturating 
ihe juices with them, and secondly, allowing 
the juice to stand in bulk before being sent to 
the clarifiers after sulphuring. Save for the in- 
version just noted the clarification is considered 
to have been quite effective, and even better than 
that of the other places of which we have al— 
ready spoken. 

According to the standard by which the clari- 
fication of the other places has been compared 
the sulphured and clarified juices ot Belle Terre 
should, in terms of 100 parts of normal juice, 
have had the following composition: 


Sulph’d. | Clarified. 


Percent total solid Seseeeetenneee eee 17.22 87.07 
Per cent sucrose.. 14.27 14.27 
Per cent glucose . 1,67 1.63 
Per cent solids not sugar . 1.28 1.17 
Per cent ratio of glucose to sucrose. 11.70 11.43 
Parity Co ei Gient. sos: eee eee ena cee 82.84 83.59 


This demonstrates thatin point of view of the 
glucose content the sulphured juice is 4.37 per 


cent and the clarified 4.31 per cent inferior to 
what they should have been. 

In point of view of the removal of solids no* 
Sugar, the actual results are found to have been 
superior even to the standard hy which we have 
compared. 

In conclusion, all that can be said is that it is 
to be hoped that in the future the solids not 
sugar will be removed in as effective a manner. 

If to this by greater care and a more judi- 
cious use of sulphur the coefficient of inversion 
be reduced to zero, the clarification at Belle 
Terre will leave but little room for improvement 
until experience will have taught us that even 
these results can be improved upon. 


EVAPORATION TO SYRUP 


The average composition of the syrup is as 
follows: 


SUERTE E00 Gee) ee SN 
IRR E COM MAREN Soo oso any duc chne anus See ent acess Yores dss sen BO.QO 
mer centitotalSolids .......02.2:2. ccsssaen = EE ere 52.2 

LY Ste fees i a ee ee a Rak: ea .73 
PREECE NGMOSE! 6. coSyec! Javan 2: 3s sotaeeeeee ayeeneee creer ae Ree) 
Percent giucose........... Saal rma. “crete See 5-33 
mer-cent SOlmS NOt Sugar... -..-.2s becca. oe Seuatecen “2190 
Per cent ratio of glucose to sucrose................. 0. ..... 12.12 
IMPALA CORE LENE Nise 22. 2. wR © « ssocceesssdoashsactes 84.14 


Compared with the corresponding clarified 
juice, the above shows that during evaporation 
-14 per cent of the sucrose originally in the nor- 
mal juice was inverted. It has been shown that 
with double-effect evaporation no inversion 
could be detected at this stage of the process 
either at Evan Hall or at Belle Alliance. 
It is accordingly believed that the above .14 
per cent is an after result of sulphuric acid 
which was probably introduced in the juices at 
the time of sulphuring. 

Another cause which may have induced a 
part of this inversion was the general tendency 
to keep too much liquor in the double-effect 
pans. By this practice, not only is the evaporat- 
ing capacity of the pans somewhat cut down, 
but there is a greater danger of having a given 
quantity of saccharine liquor subjected to the 
heat during too !ong a time. 


EVAPORATION TO FIRST MASSE CUITES. 


Complete analyses of this product were not 
made, but both the glucose and sucrose were 
determined therein. 

The averages for the season are as follows: 
ercent OLSPCrOse.-...... ....-- 
MECICENL OPINCOSE’™ .... ~ ..-....-+-¢ssede0~ 
Percent ratio of glucose to sucrose we Naocnenyient LaakO) 
Compared with the corresponding syrup, the 
above shows a further inversion of .o7 per cent 
of the sucrose in the normal juice. 

This inversion is thought to have been due to 
several causes, viz.: Those already mentioned 
in the paragraph relating to the syrups and to 
boiling at high pressure in the vacuum pan, in- 
stead of low pressure. 

Had not the vacuum pan boiled as rapidly as 
it did, (sometimes boiling a strike in from 2% 
to 3 hours,) the above coefficient of inversion 
would, no doubt, have been greater than .07 
per cent. 


INVERSION BETWEEN FIRST AND COMMERCIAL 
MASSE CUITE. 


After allowing for the sucrose removed by 
granulation, the theoretical glucose to sucrose 


ratio of the commercial molasses is found to 
be 49.57 per cent. The actual composition of 
the commercial molasses is as follows: 


Specific gravity ...<<evcssees ence cecetseusesoeereune « 1.413 
Degree Baumeé.:,.c:5 ivscetaenwad easaattadessoneee + 42.90 
Percent total: eolide.7...scuvdaucenete termes us teeen 79-57 
Percent water,cc. ts: sv. tuscenmeen eines ids saaeee 20.43 
Per cant StcrOg6.ce0vaccndhastetersudeen esse snnae + 31.76 
Ox Cent: PliuCOBEy...soccsneasute taeeanhouh eet scam 25.78 
Per cent solids not sugar, .ccwes aces veiiebes sedeanene 22,03 
Per cent ratio of glucose to SUCTOSE......+ceeeseeees 81.17 
Purity Coemicionts:.; s.cssx ahuileeapaniaee naan atenien 39-91 


When compared with the theoreftcal glucose to 
sucrose ratio the above shows that during the 
manufacture of second sugars and the reboil- 
ing of the commercial molasses 4.14 per cent 
of the sucrose in the normal juice was inverted. 


COMMERCIAL MASSE CUITES. 


In the commercial sugar, 75.20 per cent of the 
sucrose extractied in the mill is accounted for. 
In the commercial molasses, 10.87 per cent ot 
the same quantity is also accounted for. This 
shows that 86.07 per cent of the sucrose in the 
mill juice is found in the commercial masse 
cuite. 

MECHANICAL LOSSES. 


On the 10 per cent basis for woody fiber, and 
according to the percentage of juice extracted 
from the cane, the sucrose lost in the bagasse is 
found to have been 18.23 per cent of that stored 
up in the cane. 

This loss is enormous, and should be reduced 
by a more thorough system of saturation be- 
tween the two mills. 

It has already been seen that in the commer- 
cial masse cuite 86.07 per cent of the sucrose in 
the mill juice was recovered. It therefore fol- 
lows that the total losses ot manufacture 
amounted to 13.93 per cent of the same quan- 
tity. 

If from this the 4.49 per cent loss by inversion 
be subtracted the loss by washing out of tanks 
in the filter cake, etc., is found to have been 
9-44 per cent. 

As at Evan Hall and Belle Alliance this loss 
was mainly due to the boiling over of the double 
effects. Although this evil might not be 
readily remedied, it would no doubt be advan- 
tageous not to carry so much liquor in the 
pans. 

The proportion of the above loss due to filter 
cake can also be remedied by the following 
method: 

All syrup tank bottoms should be sent back 
to the clarifiers, and wherever the filter cake 
shows a tendency to be soft and mushy, lime 
should be added to the skimmings before being 
sent to the filter presses. 


PART VII. { 
Palo Alto Plantation. 


FIELD RESULTS. 
The average tonnage per acre is as follows: 


Plant cane send Bp davimeaks fanch staddewe 5 
Stubble cane SAI ENT Be ee 
General average plant and stubble cane... 23.30 


For a year like 1889 these are excellent results. 
RUNNING TIME. 


Exclusive of 24-hour stops on Sundays the 
time required to take off the crop was 50 days, 
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Counting by watches on which the mill ran the 
running time is found to have been 44% days. 
The average running time per day was 2034 
hours. According to the standard 233% hours 
per day, the time lost amounts to 2 hours and 
40 minutes per day of actual running time. 
Whilst the mill could be made to grind more 
cane, it is believed that it would do so at the 
expense of extraction. By overcrowding it 
there would also be danger of expensive break- 
downs. Accordingly, a feed of .00215 tons per 
square foot of roller surtace per hour is thought 
to be all that the mill can do with any relative 
degree of safety. ; 

By grinding at the same rate, viz: .00215 
tons per square foot of roller surface per hour, 
if the mill had been run 2325 hours instead of 
20¢% hours per day,the 12,903 tons of cane could 
have been ground in 39% working days. This 
shows that in a season of 50 days, 21 per cent or 
10% days were lost. 


MILLING. 


Considering the size and strength of the mills 
and gearing this operation was very successfully 
carried out. The percentage of juice extracted 
is a great deal better than might have been ex- 
pected.and is attributable to the softness ot the 
cane and to saturation. 


CLARIFICATION. 


The average composition of the different 
juices is as follows: 


DH 
Sor oeAk eS 
Sas aes 
abies 
hes 
PCCM META VT y cl <'eiclo slerelsis)e.s/eisie 1,063 1,063 1,005 
1D Xefeseers SENS GaSnunoosdouoonoe 8.50 | 8.50 8.80 
Bereent total solids.c.....ceciec 15.40 15.40 15.88 
(PETC CMityatersrwisiieden|sicllaletelelatyic $4.60 | 84.60 | 84.12 
IRENIGEDESUCTOS EC jelsjecinieisiiale/e'<isivicie 12537 12.30 12.85 
IRErgCentyONICOSE acres iain eleie sielelsl= 1.80 1.80 1.85 
Per cent solids not sugar........ eas23) 1.30 1,10 
Per centratio of glucose to sugar, 14.52 14.03 14.39 
Ai by gC O CHIC LEM ts olcie’s\0) e\cisin\e (elects So 34 79:88 | 80.92 


In terms of 100 parts of normal juice the 
above sulphured and clarified juices are repre- 
sented by the following proportional parts. 


=" 


< < 
S&S iS) 
= S 
She | neat 
= oe 
x ; 
= as | : — 
Miotalliso lids ie eer 9 Jey fe So seh eee Gs | 15.47 | 15.27 
DUCTOSC Me fea apa ie bie), Geet. ara 12.36 12.36 
Glucosesy) een EE ep Ma eae a IBY | 1.81 1.78 
Solidsisvot ister ees) bene sh eee eee ne 1-301) waxes 


These figures show that during the process of 
sulphuring .o8 per cent of the sucrose in the 
mill juice was inverted. This inversion is 
thought to be attributable to the non-use of 
milk of lime at the mill, and probably also to 
allowing some of the sulphured juices to stand 
in bulk before subjecting them to clarification. 

Compared with the mill juice the clarified 
juice is found to contain 8.13 per cent Jess 


solids not sugar than before treatment with 
sulphur and lime. ; 

According to the standard of clarification 
used in all previous comparisons the composi- 
tion of the above juices should be: 


< 2 
x g 
> ie 
S = 
ae Xu 
a 
Per centitotall Solids’ ...-. sees eerees 15.00 14.87 
Percent/Suctose))....:-<.2 ae eee 12 37 12.37 
ericent:olmcosees sae eaeeere oI Pe 1.70 
Per centsolids motisno area -59 So 
Per cent ratio of glucose to sucros 14.10 12.78 
Ruxity;coemicient:s02--.._-) mae eee) 82.48 | $3.20 


These figures show that the sulphured juice 
contained 4.02 per cent more glucose and 50.62 
per cent more solids not sugar than it should 
have contained. 

With regard to the clarified juice a 4.71 per 
cent excess of glucose and a 41.25 per cent excess 
of solids not sugar are found. 

In point of view of the purity coefficient 
the sulphured juice is found to be 3.15 per cent 
and the clarified juice 1.54 per cent inferior to 
what they should have been. 

In order to remedy this the only thing that 
can be recommended is that the men who have 
charge of the delicate operation of clarification 
be impressed with the absolute necessity of 
being as careful as they can possibly be with the 
work entrusted to their care. 


EVAPORATION TO SYRUP. 


The average composition of this product is 
as follows: 


Specific. stavity.s.. -isc:-seee eee eee ee 1.0267 
Decree Baume 2g). -..5 cee ee ee 30.30 
Per cent total solids............ RE ec oe Ame 2! 56.08 
‘Pericent:-wateriscs 5...) See eee Be cece ~ ieee 43.92 
Rex Gent isucrqses:<.):... 5 meee ee eae eee ase 44.50 


Pericent2lucose 2...) ee Bese sco eae Rup wa sh ve a,ceeee 6.91 
Per cent solids not sugar... iho Nine aie PR oe 
Per cent ratio of glucose to sucrosé............ -....... 
Purity coemicicnt?.-.. :. | ces een seem es .-2 eee 

In terms of 100 parts of normal juice the 
above syrup is represented by the following 


proportional parts: 


‘Total solids) :--22).:... =... [eee ee 15.42 
Sucrose 12.24 
Glucose J 22.235 bcc eess: << et 
Solids*not sugar:...: :.... . 22 ee ee 


These figures show that during the process of 
evaporation and settling of the syrup .97 per 
of the sucrose contained in the mill juice was 
inverted. 

In order to determine how much sugar was 
inverted during the process of evaporation 
proper a number of special experiments were 
made. 

For these, as soon as an evaporator had been 
charged with clarified juice, a sample of the 
contents was analyzed. 

As soon as the density had been reduced to 
the desired point the contents were again 
analyzed. 

The average of eleven of these experiments is 
given in the following table: 


| >) " a 

ae 

s | = 

a ~ 
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\. : 

8 : 

=. 

5 ° 

nm . 
Specific gravity.........seeeeseseeeecoees 1.071 1.259 
10, Cady O10 2 ee SSS 9.50 29.60 
Ber cent total SOlds......05..s08e rte 17.14 54.72 
mer’ cent water ....... Trececcacs seseseees| 82,86 45.28 
MRE COMNIGUGIUSE ais sc coe we me ccs aiadsinenas 13.80 44.00 
er Cent SIMCOSe... 56. .se. es ecsneecssecs 1.66 5.50 
Per cent solids not sugar.......... nsec 1.68 5.22 
Per cent ratio of glucose to sucrose...... 12.03 12.50 
Purity coefficient......... wese bon sesenee 80.51 80.41 


These figures show that during evaporation 
.65 per cent of the sucrose contained in the 
clarified juice was inverted. 

By applying these figures to the crop average 
composition of the clarified juice in terms of 
100 parts of the normal juice, it is found that 
.64 per cent of the sucrose in the mill juice 
was inverted in the evaporators. 

It has already been seen that between the 
points of clarified juice and syrup just before 
being taken up in the vacuum pan .g7 per cent 
of the original sucrose was inverted. 

The above .64 per cent is nearly two-thirds 
of this quantity; it therefore follows that the 
inversion which took place in the settling tanks 
must have amoufited to .33 per cent of the 
originial sucrose inthe mill juice. 

In the future it is strongly to be desired that 
the syrups be not so much reduced in density as 
they were during the past season. It is claimed 
by the best authorities on this subject that up to 
a density of 20 or 22 deg. Baumé (hot) little or 
no inversion takes place in the open evapora- 
tors. Past this point, however, the inversion is 
very rapid, and in a general way it can be said 
that the greater the density the more sugar has 
been inverted. As has already been suggested 
with regard to other places rapid cooling of 
syrups is strongly to be advised. 


EVAPORATION TO FIRST MASSE CUITE. 


According to analysis this product is found 
to have had the following average composition: 


SCE ECO ee ee 1.504 
PIU COMLLOtEGO NGS) (-2- 5-06 ac 0i- 22-2, nest eevedassssecone-nsse 92.72 
Per cent water .-...:........ PE - eee > 97.28 
Pea ULE) SUNRISE ses vey cnt v ods eneateteel souk Sawsesectonssal 30S 
Per cent glucose... . : geen deste meson 11.79 
Penicent sokas mot sugar........... 2. ...e-c0--+-- 7.60 
Per cent ratio of glucose to sucrose.................. 16.09 
Purity coeficient.............. Ee oes: oanepaenees 7 OCOD 


Compared with the corresponding syrup the 
above shows that during the time that the 
syrup remained in the vacuum pan .48 per cent 
of the sucrose in the mill juice was inverted. 

This inversion is mainly due to the work of 
boiling having been performed in a high- 
pressure instead of a low-pressure pan. 


COMMERCIAL MOLASSES. 


In the following table is given the average 
composition of this product: 


Specific gravity 1.417 
Degree Baumé 42-30 
Per cent total solids . $0.12 
Per cent water . 19.88 
Per cent sucrose . 26.74 
Per cent glucose 30.09 
Per cent solids not sugar 23.29 
Ratio of glucose to sucrose 112.53 
Purity coefficient 33-38 


In the commercial sugar 79.72 per cent of the 
sucrose in the first masse cuite is accounted for. 

In this instance the percentage of glucose 
was determined in the sugars, viz.: 4.83 per cent 
of the weight of the second and third sugars. 
When calculated out this glucose is found to be 
7.15 per cent of the total glucose found in the 
first masse cuite. It is accordingly found that, 
if no inversion had taken place during the boil- 
ing of the lowei grades of sugar, etc., the com- 
mercial molasses would have had a 72.07 per 
cent glucose to sucrose ratio. 


Compared with the actual glucose to sucrose 
ratio it is found that 3.55 per cent of the sucrose 
contained in the original mill juice was inverted 
during the time that the lower products re- 
mained in the vacuum pan and hot room. 
Summarizing what has been said on the subject 
of inversion, it is found that from various 
causes 5.08 per cent of the sucrose in the origi- 
nal mill juice was inverted during the process 
of manufacturing same into commercial sugars 
and molasses. 


MECHANICAL LOSSES. 


On the 10 per cent basis for woody fiber the 
loss of sucrose in bagasse is found to have 
been 19.67 per cent of the quantity present in 
the cane at the time of crushing same. 


Of the sucrose extracted by the mill 78.50 
per cent is found in the commercial sugar and 
10.92 per cent in the molasses, showing that the 
total losses of manufacture are 10.58 per cent 
of the same quantity. 


If, from the above, the 5.08 per cent loss by 
inversion be subtracted, the loss by waste, im- 
perfect filter cake, washing out of tanks, etc., 
is found to have been 5.50 per cent. 


By greater care and attention in the manner 
of handling the different products this loss 
could be very much reduced. 


It is very desirable that lime water be used to 
wash all wooden troughs and other places 
where juice and syrup come in contact with 
wood. Unless wooden troughs are kept thor- 
oughly clean, and even a little alkaline, the 
juices which are absorbed into the pores of the 
wood in a short time become acid and induce 
inversion, as is demonstrated by the following 
data. 


After having cleaned and limed a wooden 
trough which conducted the filtered juices from 
the filter presses back to the clarifiers, for six 
successive days the same juice, or as nearly the 
same as was possible to get at, was tested both 
before and after passing through the trough. 
The results of these comparative tests show 
that the rate of increase of the glucose to su- 
crose ratio became greater and greater as time 
went on. 
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PART VIII. 


General statement of the results obtained on the 
different Plantations. 


FIELD RESULTS. 


For the plantations on which the weight of 
the plant and stubble were kept separate, the 
results per acre are as follows: 


PLANT CANE, 


Tons 

HE verre Edel lieratelatelaiere eieielelereie/sieieiel= Stipe dosonaased gdcoo ear 21.32 
Belle Alliances... 00... a elolalatoretarriateteretatelelevaieieetotsieisiet= 19.15 
SOEMSIINEOL Soognan OpavocupeDOcUObODSoGoKdogcE Bongnoo Hees” 
Palo Alt0nsccises sie sbodsco ncaa aicinivlelatdiaheleleieleleiciiole vive mil 445 

STUBBLE CANE, 

F Tons 

Evan Hall... ..... Shbodeneoobboobddeneaogcac siveieieisiien 22200 
Be leRPAl Am CEitatetele sisieiticre e'alelsielejeiclaretelt iets soa dosdndosies 18.25 
WIOMV CE 1Giieiaie/wieinioleitejelelalelelelsielsie's l=! Sieictolelelnloieictelsie)s doch oc 17.05 
HAMOM ANIL Ovstatctetayatersinicievelsfalclaieinievcleielareisteleievaieiete sisieisielcteinieteismee cs Oy) 


General average plant and stubble irrespective 
of comparative area of each crop: 


Tons 
Elica rian elie terereteretarntatoteterereisieietelevageieteletetels stelefetoialsieteisienets 21.97 
Belle msAllliamiCe ices iectelcree seca dienbcddtiodocdsasconccodS 18.80 
Souvenir........ ngoboog saoonoeonc Re lecinicisioncirertetee ntact 16.21 
New Hope....... Ssao 300500 Q6000)2 fscdaGaandocaqdoce 19.99 
INCVOS NS) KONMBP A Oty SAG TO ADSUGOCUO Ea Do OSB OOO GOR OEE 17.79 
Cane ground in New Hope sugar house..... yodsoos 18.87 
Belle Mlerresccicmaiscie) este elec aloteleeiaieiainietoieielelsisieists aieinatetets 17.70 


ReytavaMy ATG TAS oe wela evelateleteds elaisterelarateisinveeis\sieiel<[eeem es 
CTESCEN ts eialateisieiels mine cieteis\elelelsteeieinveiaiot=talelalinistelelel<letele/ omg eOhe, 


IROAKISUWEZ sec cteieisicieleisisieiniseiels Shoodhaccodoosooonnpnceon wil Zho) 
Cane ground in Belle Terre sugar house,........... 15.92 
Palo Alto..... aandotoogeeesebas aob4665nodosoedsaose 4 23.30 


SUGAR-HOUSE RESULTS 
CANE GROUND. 


Acres. Tons. 
lavehavl Ell Sasa bagdodoundocaoobdes 1,041 22,873 
Belle CAMliamiGes i cieisivic cisie/s'<ie clefern cicteicies 1,059 19,913 
OPV CM Ui ia latetelelaieisiataaleinielsisleyslatseteterstaisioe 300 6,483 
ENG WELOPE siovsinie'olc/n(sicjeieic.e/sisisigisie(elals/ele (sien S80 16,608 
IHEO Aeragece ss a soGnabosocoaooacoseeds 1,200 19,102 


PAA lOWANIE ORs eiolstelere/eislsieteisralereleis eleieietelelarelate 554 12,903 
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JUICE EXTRACTED, 


. 


. Barrels, Poands. 

Biya Bale eine nfelninlnioie vise siete eel ole nie binte 3.7 OSOOO ages Beane 
Belle) Alliances, .\<. 21.0. vcrecaiels suis) 35407,031) os0s25 gO 
Souvenir..... cle nfo vlcloicie |e tlelulelersiais\eiafefonistLO,5 3 On OIE SOs75 7 
New Hope fiocw e.ec ++ «0 )n cle ctelele’s)sieleiny 250745000) e2Re7Oa 5732 
Clem GEG ae eat oiisate scoseipisisisisecissis Ssl45s015) eoweOstad 
Palo Alto........ Booanns sableeleiveeaiem +) 2, L05,205)) Meso4m ys a8 

SYRUP MADE. ; 

Galions, Pounds. 

Evan Hall........ cova ceseencliicctien, COO 4OL = \Oy7O.80n 
BlellervAulian Ceiisejcte =e «' s\eletreleieleeetels - 802,812 | 8,341,731 
Souvenir...... wre ee cere eeeee seccesee- 257,764 2,609,372 
New EO pel)-\els)-cieie's +) = 0 s/o aietsiolsteeeisiaietennn 7533009 mma LO Us 
BellemMerreteraecice ss <)> steep ieetetetets ees 790,451 8,262,594 
PAlORANtO mee eieleatelots Seine el eretatebeteteneteteiets - 478,987 5,053,286 

FIRST MASSE CUITE MADE, 

Cub, feet. Pounds. 

FS Vitae Ilia cratayeyatehetetetalclo\> =) =i steieietslaiers S68 52,101 4,778,148 
Belle Alliance......... o o(eleleletaieferotalorais 49,734 4,007,244 
SOUVENIT cece sccisise= ec cceciccrscees 15,934 1,482,811 
New Hope......cecesrcccecesecscees 42,758 3,956,954 
Bellegmerresrre rice cisiesiailecr Setetelesfeisletals 46,527 4,327,011 
Palo fAlto.......c50. woe winjeiajalalstelaletatals 32,202 3,018,448 

DRY SUGAR MADE. 

Pounds. 

Evan Hall first granulated.......... Soegneenc a 32,234 
van EHlallsoft) white: <ccjcicieclas + -\eteietesl=]-ye\<i<iets 32,854 
Evan Hall first yellow clarified...............0 2,578,503 
Evan Hall seconds.......... npbanossusobosdoge oe 16,939 
yan Hall thirds... . i. ssjesieei= AH ASdSOON CORD AS 575224 
Evan Hall total sugars.........,-eescccceeses 393175754 
Belle Alliance first soft white........... Niet dane 19,485 
Belle Alliance first yellow clarified......... «+. 255225434 
Belle Alliance seconds........+. «+ Soabods eoeee 682,864 
Belle Alliance thirds.........ssccensevcceveccees 21,000 
Belle Alliance total sugar.......cecesseeeeeees 35245,786 
Souvenir first soft white................---. airs 20,854 
Souvenir first yellow clarified .......ccceeeeeee+- 705,025 
Souvenir seconds..........- cowadouaodssadeddée +. 210,070 
Souvenir thirds ........c2-c-ecseeeee alefeletsicia\¥ elaine 7,500 
Souvenir total sugar..... isle(aie e\ainiels'b/eiele)ole ele'ss)s) WER QUA DAG 
New Hope first soft white......... Ssacocsoodseocc 469,770 
New Hope first yellow clarified... ......+..0...+ 1,474,849 
New Hope seconds ..... sisisleleleleieisisjsiniatets efeivi@isicis’aie 624,281 
New Hope total sugar ............ atateralefoatete ate 2,568,900 
Belle Terre first soft white........ are stehetteloteteieie leis 1,013,072 
Belle Terre first yellow clarified ..........-..-«» 1,259,721 
Belle Terreseconds ......... BnstphcododGbouEeuc 654,059 
BellemMenreithicds!.....'. «mettle ices =i 212,671 
Belle Terre total sugar.......2.. oon odsecsoeO = 3,140,723 
Palo Alto first soft white.............-.. nacasect 1,348,637 
PalosAltoiseconds).. .. -steleteleemetsicinrieinaielsieleis cislele 407,242 
Palo Alto thirds. ......... soodonorooadacdd Scone 3c 58,412 
Palo Alto total sugar........... Bratetereteierefeveisi=iote 1,874,291 

COMMERCIAL MOLASSES. 
Gallons, Pounds. 
By vreany EL AUNT cyaraterevs\ nic le\« oletstedeteintateletatetels 141,436 1,672,268 
Belle Alliance ..........-/0« gouans S60 131,250 1,490,250 
SOUVEMIGe eee awen cisheie<fefaane CSNe seas 44,054 526,480 
INew Hiope.s. .-1 aysie « =\c a ntereeeteteistelets ¢ 104,750 1,244,850 
Belle MMe rne er stejeivaretere « <raietale ocfeoroe ators 116,871 153753595 
Al OPALLO perretesistpeicisls ste SosbaceaobnG 80,200 939,355 
COMMERCIAL MASSE CUITE. 

Pounds. 
Evan Hall....... sjeicis(els seeiemteinterare) =fete SoSGANOEBOOS = 4,990,022 
. ++ 4,742,036 

sobpasanb at 1530953 
3,813,750 
BelligTerre ...........- Sees ones miele) s)sieys ++ 4,516,308 
IPATOPAN ICO’ «.cieis eisiaie igi ss cleteslavaisistefayel=inln Belaieioietalstsioterete 2,813,046 


GENERAL PROPORTIONAL RESULTS. 


MILL EXTRACTION. 


Evan Hall...... Mire cie)s ie iateereas We ctoie (eheioistarerstete(e e\ara(ae(aiege + 77-19 
Belle Alliance..... Beaperoc choses aiaie ss |e lnie't o\5|4ca ie te SeLRES 
Souvenir. ... alee ac « abr ceslee eta einejo(aieb «ici Rio aOR 
New Hope .......cccccccceccccccccscccescccncesess (71054 
Belle Terres. scects coc. scicivelciacsiciec/s/sntclelns\s(c'e\invinte le CUO AN OM 
Palo Alto cela siete cisialeo «-iielsieielelereieeiv\slais = sleieve sla’erepiele «OM Nay zuma 


Per cent. 


Ss 


* 


j Evan Hall 


+ 
" 
‘v 
= 

ut 


SUCROSE IN THE MILL JUICE, 
Per cent. 


Wl sy Cee RO RR a PeWhUeweeus coccsucwsevevevens, 124 


JE ALIANCE.. ce ceeeeeee ee seeeeeceevensnvoneneee 12,04 
OUVENIT, 0... ccccccccccrscencensssecsessesecseeses 1265 


BW LOPE . occu gece edecccccencccevens Pou veewiyNes = (13/23 
MAGNE Terre... .cceeeccccccteccessevcccvccceccccces 1427 
AIO AITO. .ccsccsncrvcccecesccccceconvcsacsersesess 12,37 


SUCROSE IN THE DIFFERENT SUGARS, 


| 
| 
| 


! 
| 
i 
| 


& | 
Puget 4 = as 
= 

S81 28) 8 |. 5 | gs 
Iya l so = a aa 
se | SS Py a 8 
Sam Wp | eet : x 
be | *@& . . a“ 
Siecle oon = ee | hase 


| | s 
99-70 99.20 97.24 97 30 | 92.51 | 86.90 | 96 23 


Belle Alliance.)..... (99.00 97.80 97.81 | 90.86 | 87.00 | 96.25 
IOUVENIY...ccaclosces |98.50 97.80 97 S2 | 93-10 Sg 15 | 96.76 
New Hope.....]..... 98.84'98.41| 98.51 | 95.2% | «.... | 97.16 
Belle Terre....|..... 97-82 97.27, 97.42 | 92.53 | 90.41 | 95.93 
PRIOLALLO Nes \| c6s.c% 99.24|..... 99.24 | 89.99 | 92 30 | 96.64 


RESULTS PER TON AND PER ACRE, 


|COMMERCIAL 


SUGAR, MOLASSES. | yA sce TES. 

Soe Ser 

Bs > bs 5 5 S 

: se : P : a 
van tial)... <.. 145.05 | 3,187 | 73.11 | 1,606 | 218.16 | 4,793 


Belle Alliance...| 163 3,065 | 75.14 | 1,413 | 238.14 | 4,478 
Souvenir........| 154.87 | 2,535 | 81.21 | 1,329 | 236.08 | 3,864 
New Hope......| 154.68 | 2,918 | 79.95 | 1,415 | 229.63 | 4,333 


Belle Terre. ...< 164.42 | 2,617 | 72.07 | 1,147 | 236.49 | 3,764 
Palo Alto ......| 145.26.) 3,384 | 72,8 | 1,696 | 218 06 | 5,08 
Per cent of the time actually required to take 


off the crops, which was unnecessarily lost, 
amounted to: 


Per cent, 
On Evan Hall ..... | COC ACO SEECBESS OS COUSSO CHIR CORD Mey Ef 
On Belle AlliancE.. 2c occcc cee cccccc en Bite ates esieie eid on “sose 
METRES EMG LIM alee elelere) ois vie o\0's vice len cS sleisicis enisisicclonse cle 39.17 
BRIO UN EL OD Gates vic ats ow o/n'a)u «jc'c'e'e vec viclsiveevicslecccncce 23.13 
Mn Belle Terre. .2..< wc ctececcvcces Dieiaiatstsialete staisio\e » an 
SPIE AICTEN AL Otis «c/s vine wisidin = cic'sivin ov vivinlsiaeiciaisjeicic viele vce 21 


Per cent of the sucrose contained in the cane, 
‘sucrose lost in bagasse amounted to per cent of 


that in the cane: 
Per cent. 


PIE ANGEL AU sates raic acre we cicoaes 06 Bo BOOB DOOROEE 12.48 
POMS ESPACE ldccccviosccscoccbinaiinsescvocdsncs 15.6 
SORES OU CRE ate oslo <i n'<'v o't'v.e ve vnisierbiniele(cicivinisic.s aie ce 


On New Hope... 
PORE CULE SOULE perincln w<'0(< 0 s0.0ciclene, onicisle SAO 
REN ie a OPA COMME tl e/ais\s wcielens o\ceces pesipacwecs 


Losses by inversion per cent of the sucrose 


contained in the mill juice: 
Per cent. 


BAGUEN AT EVAN sic cspccecess ccna ME sinideie's'o's.o = s,s 90 
On Belle-Alfianees-... 2.2.2... 0..cce0e - SaeeierRers 1.66 
POE DOUVENI Ge teeniss « «0 Dias aictatsa:0:u ca winttaine a's eielnre's; viele 5.05 
MUNIN GMT EL OPC ras soc cc ccc cds cccnccsececsecenconcs 5-41 
MTS CME DEC varies cccccctacsvcccscccvcacuveccencce 4-49 
OM Pal AltOsawupecs ceca ccccccccccsetccsecscesesens 5 08 


The losses of manufacture, other than by in- 
version, and per cent of the sucrose in the mill 
juice are: 


Per cent. 


ROTA EVAN ip catcicpc case cc sccccceevesenscctonvce 

Mn Belle Alliances... 22s c cece cccewccsccces = 

WE OOUV CTL medics dy trp cct ccs epevs s: .0: 
On New Hope........ Meio chs’ cluine's.0 » uRGiaie nie wiv Cela « Gan Sly, 
“On Belle Terre ......... Bidiainia'e slaw sie Paeviracs® ae de ok 0.44 
DAE RIO ALG ccvancwasitigalsn cscs voc Paige wp aw hives BE 


After deducting all losses of manufacture and 
inversion from the sucrose in the mill juice, the 
sucrose recorded in the firsts, seconds, and thirds, 
and the molasses of commerce representing 100 
parts, the following proportional division can 
be made: 
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| \In the second 
in ay Jirst and third In the mo- 
‘ ugar, sugars. lasses. 
On Evan Hall..... * 64 42 24.43 11.15 
On Belie Alliance... 7287 10 47 10.66 
On Souvenir......s» oS 81 17.16 14.03 
On New Hope...... 68.39 19 66 11.95 
On Belle Terre..... 64.25 22.14 13.51 
On Palo Alto....... 63.92 23.87 12.21 


With the exception of Palo Alto, where there 
was too much water used in washing the first 
sugars, the above figures show that the best re- 
sults in first sugar boiling were obtained at 
Belle Alliance. 

This is believed to have been entirely the re- 
sult of stiff boiling. 

This shows that, as compared with Belle 
Alliance, on the other places the operation of 
making first sugar had the following degrees of 
inferiority : 


Per cent, 
Evan’ Plall) ccciccnausecussssncbsasc enna aeeee eveune 11.60 
DOUVEDIN cvseusccun mec sbam sue use eee @ Reawcsecensocs 5 
New Hope sac a'se cues canoce scence dann themes aa eee a8 
BeleyRervevevcdcsass omyanan'so3 aatee Bri ee CPR 11.33 
Palo Altos. dsccanecstyb cess s.cenaeer eee idoeceeraebpe 12.25 


The total sucrose accounted for in all the 
different grades of sugar is as follows: 

Per cent. 

EvaniEdalliy.cwacecne cnsnv vines Cosenses shee eonces 5.55 


Belle Alliance os Kecens sodas OQsZA 
SOUVENIL. cc cccccccccocscenccvscuen sees nesssessccvns 85.97 
New Hopesises, Snencvcssctsccnsasts Se evvcrdsaustenses 85.05 
Belle Terre. ..ccccsucecucev ane seunubinuaesueslcasiinaiy $6.39 
Palo Altos ce snc nvicidden's cb aeW wen eenaltanp es evenaen 87.79 


The shortages in the sucrose accounted for in 
the total sugars accordingly are— 
Per cent. 


For Evan Hallicc..ccccctcccces ercccae sccdnconives <<) OBS 
For SOUVENIL. 6... cccccncccvcccsessnces eset nceusecsue’ 378 
For New. Hope .i.ccccscuccccctess seaneasaeeeneseee 1.44 
For Belle Terres... cccccocscccccccensecdascessctscess 3-32 
For Palo Alto....cescccsaseere cheaees euuevecvacs esse 194 


On Evan Hall and New Hope the shortage is 
believed to have been entirely due to want of 
stiffness in boiling, for owing to the large 


capacity of the hot rooms the errors in the. 


boiling ot the first products were in a measure 
rectified in the boiling of the second sugars. 
Had not a certain quantity of third sugars been 
made at Evan Hall its shortage would _un- 
doubtedly have been greater. On Souvenir, 
Belle Terre, and Palo Alto the shortage in total 
sugars is principally due to the want of suffi- 
cient capacity inthe hot rooms. If the per- 
centage of juice extracted on each place had 
been the same as that on Evan Hall, the various 
coefficients of loss the same as the lowest noted 
in the foregoing pages, and the sucrose re- 
covered in the sugars in every instance the same 
as at Belle Alliance, the yields per ton of cane 
for each of the places would have been as tol- 
lows: 


Pounds, 
For Byan Hall. ccsvensc cvcccsccssts ese vecucas ecee 169.80 
For Belle Alliance 177.80 
For Souvenir.. .css.<<ccs . 173.80 
For New Hope......se0 180.35 
For Belle Terre..cccccccccscccccvecccsccucceccseces 215.52 
For Palo Alto....s.ecccose esecceses coves eeccccese + 169.36 


This proves that with such sugars as were 
made, the different plantations show the follow- 
ing shortages in their results: 


Per cent 
Evan Hall. ....ccseasess a0is500 one ees PTT ere 14.58 
Belle Alliance. ....ssecceceees cose coccees Sawdecness 5.32 
SOUVENIL. 0. ceecececees Ca ccccccccse cosscceusswecesuse 10.69 
New Hope...eoesccceeees eee eereccececccesess oeeees + 14.25 
Belle Terre.....- eee cecceeesescese sesccuces evsacsscce 23-91 


Palo Alto. ccscceccccee covcccscscvesccccas eocsssece 14,24 
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